xe 
> ok 
Vv 
— 
> 


opular 
cience 


MONTHLY Founded 1872 


be \ 


a 
are 
4 Be waits, me So, 





= ee 





Se 


say 





aS a 





Less than a 





teaspoontul 


& 0 the gallon 


but what a difference ETHYL makes: 








BRANC F 
ANTI-KNOCK 
~ COMPOUND SS 
ETHYL GASOLINE | 
] CORPORATION 
+ NEW YORK. ; 


USA 





Ethyl Gasoline is colored red for identifi- 
cation but not all red gasolines contain 
ETHYL, whose activeingredient is tetra- 
ethyl lead. It takes more than dye to make 
an “anti-knock” (high compression) fuel. 










THYL is the name of the ‘‘anti- 
knock’”’ compound developed by 
General Motors Research Lab- 


oratories to make motor gasoline more 
efficient. 


Leading oil companies mix it with their 
gasoline at their refineries to form Ethyl 
Gasoline—the standard high compression 
fuel. 


There is less than a teaspoonful of 
ETHYL fluid in a gallon of Ethyl Gaso- 
line—but what a difference it makes! 


In cars of ordinary compression, 
ETHYL eliminates that “knock” and 
power loss as carbon forms—and turns 
the higher compression created by the 
carbon deposits into extra power. As for 
the new high compression cars, ETHYL 
made them possible! 


Ethyl Gasoline is now available 
throughout the United States and Canada 
at pumps bearing the ETHYL emblem. 
Ride with ETHYL today. 


ETHYL GASOLINE CORPORATION 


25 Broadway, New York City 56 Church St., Toronto, Ont., Can. 


ETHYL 


GASOLINE | 


Knocks out that “knock” 
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“Some day 


I shall own a CADILLAC” 


How often you hear it—“‘Some day I shall own a Cadillac.” 


Many of those who have longed for a Cadillac are, today, 
finding that wish fulfilled in the ownership of a La Salle. 
For while there is, of course, no car quite like Cadillac, 
La Salle is a close contender for highest honors—a great 
rival. 


Then, too, there are thousands whose ambition to own a 
Cadillac finds realization in a Cadillac or a La Salle that 
has passed from the hands of its first owner. 


Ownership of a Cadillac, or of a La Salle, assures a com- 
plete sense of satisfaction. ; 


Surely, then, it matters not at all if you do not happen to 
be the first owner. Furthermore, you pay so much less, too, 
because the public is not aware of the rea/ value of these 
splendid cars. 


Cadillac and La Salle motor-cars are built to last a life- 
time—with just reasonable care. A few months, a 
few miles, make little if any actual 
difference, 


CADILLAC MOTOR CAR COMPANY 
Division of General Motors Corporation 


Detroit ’ ’ Michigan 
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WHAT IS COMING NEXT MONTH 





q The night sky glows. Pillars of flame and 

smoke leap high. The very ground burns. 
You'll be amazed as you read an eye-witness 
account of ‘‘the biggest fire on earth’’, which has 
burned unchecked for forty-four years! 


q How would you like to speed at thirty miles 

an hour in your little outboard motorboat? 
It can be done. An article next month will tell 
of the astonishing development of small “kickers” 
into a thrilling new sport. And our Home Work- 
shop expert will divulge secrets of hull and engine 
design that will help you coax more miles out of 
every hour. 


q “Skyscraper” furniture is here. It is the 
'' modern furniture which we shall soon see in 
general use in many homes. Useful and beautiful, 
it is extremely simple in construction. Any home 
worker, if he has good designs to follow, can 
build decorative modern pieces quickly, easily, 
and inexpensively. Next month, an expert will 
show you how to do it. 


q Scattered in far places of the world are rare 

and wonderful trees that supply woods which 
are put to curious and often important uses. 
An explorer whose business it is to search the 
wilds for these treasures will tell of his adventure. 


And fascinating articles telling the latest developments in aviation, 
answering the questions everybody is asking about 


airplanes, flyers, and flying 
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latest booklet, Making 
Safety Pay Profits.” It con- 
tains interesting investment 
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| description of safe 644% 
| investments. 
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Just What 


Is an Investment Trust? 


By Wauuace Ames, Financial Editor 


letter is in the minds of so many 

investors that we publish it, and our 
answer, for the information of all readers 
of Poputar Science Montuaty. 


Tie question asked in the following 


Wa ace Ames, Financial Editor, 
PoruLar SciENcE Montuatyy. 
Dear Sir: 

I want to invest $2,000 in an invest- 
ment trust. What little I have learned 
about them has confused me. There 
seems to be a great variety of trusts and 
considerable difference of opinion as to 
what is the best type. Can you unravel 
my confusion? V.D.H., Brooklyn, N.Y. 


The term “investment trust” is used 
in America purely as a matter of verbal 
convenience. It applies to a variety of 
institutions created to offer diversification 
and other advantages to the investor of 
small means. Two institutions may each 
be known as an investment trust and yet 
be widely different in structure, character 
and purpose. But the seeming confusion 
can easily be unraveled and clarified. 

In the first place, there are two broad 
types of investment trust—the general 
management trust which originated in 
Great Britain fifty or sixty years ago, and 
the fixed share trust which is of recent 
American origin. A considerable number 
of both types now exist in this country. 
There are many variations within both of 
these types which will be better under- 
stood if each type is first analyzed 
separately. 


The General Management 
Trust 


HE general management type, strictly 

speaking, is usually not a trust at all, 
but a corporation. It is engaged in a 
business, just like any indystry, utility, 
railroad, bank or insurance company—its 
business being that of making and manag- 
ing investments. 

This type of investment trust is formed 
like any other business enterprise. It 
sells its own stock to secure working 
capital. It also issues its own bonds (or 
preferred stock or both) to obtain more 
capital. It then proceeds to invest this 
capital in securities. 

Ratios vary, but the usual set-up is $2 
of bonded capital to $1 of stock capital. 
Thus there is $3.00 of securities behind 
each $2 of bonds. 

Bonds thus secured can be marketed 
at a normal interest rate, say 5%. The 
reason the trust issues bonds is because it 
can make more on capital thus raised 
than the bond interest rate. The balance 
increases the earnings applicable to the 
stock. If $3,000 invested earned 7% and 
$2,000 of this amount received. only 5% 
the remaining $1,000 would earn 11%. 


The general management investment 
trust is founded on the principle that any 
group of securities should be flexible. 
That is to say, it should be possible to 
meet changing conditions by selling one 
security and investing the proceeds in 
another. 

If a change in economic conditions 
affects the safety of a certain security the 
general management trust believes that 
that security should be sold and another 
purchased which is not so affected. If a 
security advances in value so that it can 
be sold at a profit the general manage- 
ment trust believes in having the privi- 
lege of taking that profit for the benefit 
of its shareholders. 


IHE dividends paid to shareholders in a 

general investment trust represent but 
a portion of the total earnings of the trust. 
The balance is placed in surplus and re- 
invested. The earned surplus is like a 
compound interest account. The earnings 
from original investment are put to work 
earning more money. Everyone knows 
how much more rapidly compound inter- 
est builds up than simple interest. A 
growing earned surplus is the forerunner 
of an extra cash dividend or an increased 
rate of regular dividends. 

The general management type of in- 
vestment trust makes money on securities 
in six ways: (1) interest and dividends 
from bonds and stocks owned; (2) stock 
dividends declared by companies who are 
increasing their working capital by the 
transfer of surplus to the capital account; 
(3) rights to subscribe to new stock, when 
issued, at a price below the then market 
value of the shares; (4) converting bonds 
into stock, when bonds possess conversion 
privileges and it is profitable to exercise 
them; (5) owning bonds which are re- 
deemed before maturity at a premium; 
(6) profit by selling securities that have 
advanced in value for more than was 
originally paid for them. 


The Fixed Share Trust 


The fixed share type is literally a trust 
in form. The originators draw up a trust 
agreement and appoint a bank as trustee. 
They then purchase securities and deposit 
them with the trustee. These securities are 
in groups, or units, with usually the same 
amount of money invested in each one. 

Against each unit participation certifi- 
cates are issued and sold to investors. 
The price of a participation certificate is 
determined by the number issued and the 
value of the collateral which comprises 
the unit. Each participation certificate 
represents its pro rata share in the 
collateral or deposited security. Thus, 
with the investment of a small amount 
of money, an (Continued on page 5) 
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of your program for getting ahead 





An Investment Trust 


(Continued from page 4) 


investor obtains a share of ownership in 
many securities instead of whole owner- 
ship of any one. 

The fixed share type of investment 
trust issues no bonds or preferred stock 
of its own. Its only class of shares is the 

rticipation certificate all of which share 
and share alike in the earnings of the 
trust’s investments. 

The principle on which the fixed share 
trust is founded is that investments well 
chosen in the first place should be held 
indefinitely on the theory that at least 
some of the diversified list will show ex- 
ceptional profits, (Continued on page 6) 





a To Help You 
Get Ahead 


HE Booklets listed below will _ every 
family in laying out a financial plan. 
They will be sent on request. 


“The Investment Trust from the In- 
vestor’s Viewpoint,” presents an expla- 
nation of this form of investment in easily 
understood terms, illustrated with some in- 
teresting examples of how the general in- 
vestment trust will help the man with $100 
or more to get ahead. Published for free 
distribution by United States Fiscal Corpo- 
ration, 50 Broadway, New York. Ask them 
for Booklet 1T. 


“Ideal Investments” is the designation 
universally accorded Smith First Mortgage 
6%% Bonds which carry attractive tax 
refund features. A history of the House and 
information relative to their bonds and the 
safeguards that surround every issue they 
offer may be obtained by addressing the 
home office of The F. H. Smith Company, 
Smith Building, Washington, D. C. 


The House Behind the Bonds reminds 
the investor of the importance, not only of 
studying the investment, but of checking up 
the banker who offers it. Address: Fidelity 
Bond & Mortgage Co., 1188 New York Lite 
Building, Chicago, Ill. 


How to Retire in Fifteen Years is the 
story of a safe, sure and definite method of 
establishing an estate and building an inde- 
pendent income which will support you the 
rest of your life on the basis a your present 
living budget. Write for the booklet to 
Cochran & McCluer Company, 46 North 
Dearborn St., Chicago, Ill. 


How to Get the Things You Want 


tells how you can use insurance as an active 


ancially. Phoenix Mutual Life Insurance 
Company, 328 Elm Street, Hartford, Conn., 
will send you this booklet on request. 


The Guaranteed Way to Financial In- 
dependence tells how a definite monthly 
savings plan will bring you financial inde- 
pendence. Write for this booklet to Inves- 
tors Syndicate, 100 North Seventh Street, 
Minneapolis, Minn. 


The Making of a Good Investment 
tells how 614% can be made on investment 
in First Mortgage Bonds in units of $50, $100, 
$250, $500 and $1000; how the bonds are 
protected and how simple it is to purchase 
them. For a copy of this booklet address 
United States Mortgage Bond Company, 
Limited, Detroit, Michigan. ; 
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A Graph of Growth 


The chart below is a record of Investors 
Syndicate’s consistent and substantial growth. 
It is a significant sign of the public’s growing 
appreciation of the value of a definite plan 
requiring systematic investing. 


THIRTY-FOUR YEARS 


OF PROGRESS of 
Dec. 31st Resources 
20 
19 
146,460.56 18 
1916 307,758.81 
1917............. 561,836.76 17 
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1920.......... 2,551,644.68 15 
3,672,845.20 
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1916 1917 1918 1919 1920 1921 1922 1923 1924°1925 1926 1927 1928 “ 
We Guarantee You $1,000 
to $10,000 or more 


in 120 months on monthly investments of as 
low as $6.30. This unconditional guarantee 
is backed by our assets of over $20,000,000 
and our experience of a third-of-a-century. 


Mail the Coupon Today for Illustrated Booklet, 
“The Guaranteed Way to Financial Independence” 


INVESTORS SYNDICATE 


Established 1894 
100 No. 7th Street, Minneapolis 
17 East 42nd Street, New York 


Address eeeeeseee FE Ee COTO POE 
THE POWER OF TIME AND MONEY 
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How Tom Dobbs 
Made 27% 
by Investing $825 


Three years ago Tom Dobbs invested $825 in 
50 shares of Financial Investing Co. of New 
York, Ltd., a British-type general management 
investment trust. To date he has received a 
total cash return of $275 and the value of his 
investment is now more than $1,225. Increased 
value and cash return represent more than 27% 
annually on his investment. 

Tom has just received a report of his Com- 
pany’s three-year record. It contains a list of 
230 high grade bonds and stocks which he and 
the other shareholders own. It explains six 
ways by which income is made on these in- 
vestments. It shows that, after paying all 
expenses, net profits were 8.03% for 1925; 
9.49% for 1926; and 14.08% for 1927. 


You may have a copy of the same report 
simply by mailing the coupon below. 


With $100 You can Share 
in 230 Sound Securities 


By making one investment in shares of Finan- 
cial Investing Co., you own your share in 
230 of the world’s best bonds and stocks which 
are held by the Company. This extreme 
diversification gives you not only greater 
safety, but greater opportunity for profit. 
Financial Investing Co. of New York, Ltd., 
is made up of many shareholders. Their in- 
dividual investments combine to make large 
resources. Through the Company each share- 
holder gains advantages he could not get in- 
dividually. You gain for your dollars the full 
benefit of skilled management, superior facil- 
ities and expert judgment of a large institution 
engaged in the business of scientific investing. 


Our Booklet Reveals 

a Surprise Profit 

With the report above referred to we will send 
you a booklet fully explaining the investment 
trust. When you read this booklet you will 
learn how you will profit from the use of bor- 
rowed money. This is commonly done by 
business and financial institutions, but rarely 
by individuals except when they are invest- 
ment trust shareholders. This source of profit 
alone may increase the earning power of your 
money as much as 75%. 


Learn How You Can Make 
Big Profits Conservatively 


It is all explained in our new booklet, ‘The 
Investment Trust—from the Investor’s View- 
point.” Mail the coupon and profit by reading 
this free booklet. 


UNITED STATES FISCAL 


CORPORATION 


Managers of . 
Financial Investing Co. of New York, Ltd. 
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United States Fiscal Corporation 
50 Broadway, New York 


Please send me, immediately, your free 
booklet that tells how I can invest for 
financial independence. 
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An Investment Trust 
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and raise the average return of the entire 
group. 

Some fixed share trusts have exceptions 
to this rule. They provide that in an 
extreme case any one security in the unit 
can be sold and the proceeds re-invested 
in others in the original group. This 
privilege of exchange is exercised only in 
the interests of safety; securities are not 
sold to realize a market profit. 

The earnings paid to holders of fixed 
share participation certificates are derived 
from three sources: (1) Cash dividends on 
stocks owned; (2) stock dividends; (3) 
rights to subscribe to new stock in com- 
panies whose shares are in the unit. 


HEN stock dividends are declared 

or “rights” given it is the invariable 
practice of the fixed share trust to sell 
them and distribute the cash proceeds to 
holders of participation certificates. In 
contrast, the general management trust 
may either sell or hold its dividend stock 
and may either sell its “rights” or exer- 
cise them, that is, purchase new stock at 
the advantageous terms offered. (The 
reason “‘rights”’ -have a value is because 
they are the right to buy stock below the 
current market price.) On “rights” and 
stock dividends the fixed share trust 
takes its profit immediately; the general 
management trust has the privilege of 
doing the same thing or of holding if, in 
its judgment, the latter course would be 
more profitable in the long run. 


Principal Variations 


There are several kinds of general man- 
agement investment trusts. Some seek 
extreme diversification by purchasing a 
small quantity of many securities. This 
diversification may be either national 
or international. Others aim only at 
limited diversification, confining their in- 
vestments to one or more fields, such as 
banks, oils, utilities or industrials. Still 
others do not confine themselves to in- 
vestment in seasoned securities, but also 
engage in original financing, underwriting 
whole issues and obtajning a voice in the 
management of enterprises in which it 
has made an investment. 


LSO there are variations in the kinds 

of fixed share trusts. Some obtain 

quite wide diversification by investing in 

a variety of securities; others confine 

their investments to bank stocks, insur- 

ance stocks or some other prescribed 
class. 

The price at which the shares of a gen- 
eral management trust can be purchased 
in the open market is determined by the 
earning record of the trust, the size of its 
surplus, and other factors—the same 
factors that govern the market price of 
any industrial, railroad or other stock. 
The market price of participation certif- 
icates in fixed share trusts is governed by 
the current price of the securities held as 
collateral. 

The general management trust is a 
plan for both the (Continued on page 7) 

















Do this 


for yourself 









Inquire about the investment 
method that is helping so 
many savers toward that sat- 
isfying goal—financial inde. 
pendence. 

Write for our booklet, ‘The 
House Behind the Bonds.” 
Once read, you will be better 
equipped to select good se- 
curities—and you will under. 
stand the importance to you 
of the phrase, Fidelity Guar. 
antees Every Bond. 

$10 or a thousand a month— 
no matter what your regular 



















prove valuable. 
write for it. 
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savings are—our booklet will 
Be sure to 
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660 Chemical Bldg., St. Louis 
1188 New York Life Bldg. Chicago 
378 Colorado Nat’! Bank Bldg., Denver 


FIDELITY MEANS KEEPING FAITH 









Ls I XHE basic advantages of real estate 
mortgage investments have been 


recognized for more than four thou- 


sand years. 

Guaranteed United First Mortgage 
Bonds offer a safe, sure, easy way to 
stabilize your life income. Their values 
do not fluctuate. Their yield is uni- 








Resources matt 
than $20,000) 


form through good times and bad. Bond Co., 
A few dollars’ deposit will start you. Windsor, 0 


We pay interest on all deposits and 
mail your bond to you when pay- 
ments are completed. Mail coupor 
today for free booklet explaining 
plan in detail. 

UNITED STATES 
MORTGAGE BOND COMPANY 
Howard C. Wade, President 
365 U. S. Mortgage Building 
Detroit, Mich. 


MAIL THIS COUPON TODAY 


UNITED STATES MORTGAGE BOND CoO., 
365 U.S. Mortgage Bldg., Detroit, Mich. 


Please mail copy of your booklet, “Plant an Aé 
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Ketire 
in | & years 


on your Present living Budget 


by investing in safe First Mortgage Bonds 


Follow the definite plan given in this 
book, and your financial independence 


1s won. 


The plan works just as surely, whether 
you are now earning $1,000 or $100,000 


a year. 


The way is certain—each step plainly 
indicated and ab8olutely safe—inde- 
pendent of luck, business genius or 
speculation. 


Every fact has been harvested out of 
the 47 years’ experience of Cochran & 
McCluer in the first mortgage invest- 
ment banking business. 


The plan is so simple, anyone can 
understand it—so definite anyone can 
followit—and socertain, noonecan fail. 


In addition to the Financial Independ- 
ence Plan and the unique budget 
schedule, the book gives suggestions 
that enable you to enjoy more of the 
good things of life, both while build- 
ing your independent fortune and after 
you have attained it. 


We invite the most skeptical to read 
this plain, straightforward, interesting 


book. 


Send coupon. We employ no sales- 
men, therefore none will call. 


geeneeeneseaqrr tre. 
,. & (728 


5 Cochran & McCluer Co. 


“ilk 
Me 


M.- 
46 N. Dearborn St., Chicago, Ill. 
Please send me, without obligation, 


your buok, “How To Retire In 
15 Years.” 
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Cochran&eMCluer Co. 


Established 1881—Never a loss to any investor. 


46 North Dearborn Street, CHICAGO 
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FOLLOW 


THE LEADERS 


Build your receiver or transmitter with 
the quality parts specified by the world’s 
leading radio designers. Write for folders. 


HAMMARLUND MFG. CO. 
424-438 W. 33rd St., New York 









For Bett Radio 
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An Investment Trust 
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purchase and management of invest- 
ments; the fixed share trust a plan for 
purchase of investments only. Both 
offer diversification to the small investor, 
the degree of which depends on the spe- 
cific plan of the trust. 

In the case of the general investment 
trust the management is restricted in the 
by-laws: as to what securities can be pur- 
chased. 

Success depends on the care with 
which these restrictions are drawn plus 
the facilities and capability of the 
management. 

The earliest investment trusts formed 
in the United States were adaptations of 
the British type; the fixed share plan was 
originated later. 

Generally speaking, British trusts are 
models of sound management as well as 
examples of high earning power. 

Regular annual dividends of 20%, 25% 
and 30% are commonplace. Because 
such huge dividends may be depended 
upon, the shares of old established British 
investment trusts sell in the open market 
at four and five times their par value— 
practically on a basis equivalent to 
government securities. Investors who 
bought and held their shares from the 
beginning have an extremely profitable 
investment. 


NE of the varying characteristics of 

American investment trusts of the 
general management type is in the nature 
of the management. Some are spon- 
sored and managed by firms engaged 
in a general investment business—under- 
writing original issues and dealing in 
general securities. Others are managed 
by organizations engaged exclusively in 
investment trust management. 

There is at least a theoretical advan- 
tage of the investment trust management 
organization. It is independent and un- 
biased in its judgment and selection of 
securities. It has no interest in one secur- 
ity over another and is guided in its 
selection only by what it considers 
to be to the best interests of the trust it 
manages. 

In the general management class there 
are several forms of capital structure. 
Some trusts issue common stock and 
bonds; others also issue preferred shares. 
In the latter case the common and pre- 
ferred are usually sold jointly, not 
separately. Still other trusts issue com- 
mon and preferred stock, but no bonds. 
The bonds and preferred shares receive a 
fixed and limited rate of return; the 
return on the common is limited only by 
what is left after bond interest and the 
preferred dividend is paid. 


OTH the general management and 

the fixed share type of investment 
trust have gained immense popularity in 
America within the past few years. There 
are probably 250,000 investment trust 
shareholders in this country; their 
aggregate holdings of investment trust 
securities may be in the neighborhood of 
three-quarters of a billion dollars. 











© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 


Pipe Smoker Finds 
Pep-Producer and 
Solace All in One 


This tobacco gives him added vigor 
in his daily work, then soothes 
him when the day is done 








When a man has a good pipe and the right 
tobacco, he has a true and helpful friend. 
Never was there a more convincing illus- 
tration of this fact than the following 
letter from Mr. Arbogast. 


Cincinnati, Ohio 
“June 1, 1927 
Larus & Bro. Co. 
Richmond, Va. 
Gentlemen: 

My good old pipe has just reminded me 
of a dozen promises to write a bit of appre- 
ciation of its affinity—Edgeworth. 

Fate, kind or otherwise, has drawn me 
into a line of work that calls for the very 
utmost expenditure of nervous energy, ° 
tact, and perseverance. I can think of 
many more pleasant things than conduct- 
ing fund-raising campaigns for hospitals, 
churches, etc. 

When you are up against a barrage of 
questions by excitable women, doubtful 
men, and self-confident millionaires, try- 
ing to harmonize the whole in an effort to 
raise thousands of dollars where none 
grew before—well, you need a Pep-Pro- 
ducer—that’s all. 

And when the day’s work is done, along 
toward midnight, what a blessed solace 
comes with the first draw of Edgeworth. 
‘Then my pipe and I hold a real conference, 
and the obstacles fade away with the 
smoke. Then we wonder why they should 
have bothered us at all. 

I feel qualified to speak because a can a 
day is my measure of appreciation. The 
old pipe O.K.’s this letter and insists that 
without Edgeworth we could’ not have 
raised the thousands of dollars we did. 

Good old Hod! Good old Edgeworth! 

Sincerely yours, 
William H. Arbogast. 


As a pipe “affinity” (which Mr. Arbogast 
so aptly calls it) Edgeworth has brought 
many a man and pipe together for a grand 
and glorious lifetime friendship. 











To those who kavs 
never tried Edgeworth, 
Seem we make this offer: 
Let us send you 
free samples of Edge- 
worth so that you may 
put it to the pipe test. 
If you like the samples, 
you'll like Edge- 
] worth wherever 
and _ whenever 
you buy it, for it 
never changes in 
quality. 

Write your 

y name and address 
to Larus & Brother Company, 10 S. 21st 
Street, Richmond, Va. 

Edgeworth is sold in various sizes to 
suit the needs and means of all purchasers. 
Both Edgeworth Plug Slice and Edgeworth 
Ready-Rubbed are packed in small, pocket- 
size packages, in handsome humidors hold- 
ing a pound, and also in several handy in- 
between sizes. 


—the Edgeworth Station. Wave length 254.1 


{° your radio—tune in on WRVA, Richmond, Va. } 
meters. Frequency 1180 kilocycles 
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A DIRECT ANSWER TO THE QUESTION 


ee 


O FIND out the truth for the 
TT vecet of its readers about prod- 

ucts of a technical or semitechni- 
cal nature, to determine whether or not 
such products thave evolved from the 
experimental stage, and to learn which 
makes are reliable—these were Pop- 
uLAR Science MonrTuHiy’s aims in 
establishing the Popular Science In- 
stitute of Standards four years ago. 

It was decided to secure such in- 
formation by both test and investiga- 
tion methods, and arrangements were 
made with New York University for 
the use of. their Sage Research Lab- 
oratory in which to conduct such 
tests. The findings resulting from 
tests and field investigations supply 
The Institute with authoritative and 
impartial information regarding the 
merits of equipment which, in turn, 
affords a basis for a service to readers. 

This service consists of general in- 
formation on various types of products 
supplied through the editorial col- 
umns of Poputar Science MonrtuHLy, 
and specific information on particular 
makes of products supplied by mail to 
readers a the magazine at their re- 
quest. Readers sometimes misunder- 
stand the nature of this service and 
letters are being received constantly 
by The Institute asking ‘‘Which is 
the best?”’ of various makes of products. 

Of course, finding out and giving 
out information as to which products 
top their field is outside the purpose 
for which the Popular Science Insti- 
tute of Standards was established. The 
Institute is essentially a protective 
organization rendering a service that 
will prevent readers of the magazine 
from buying equipment that will not 
satisfactorily perform the service for 
which it is intended. 

Poputar Science Monrtuty readers 
have always been interested in the 
new developments in products of 
a scientific and semiscientific nature. 
They are quicker than the average 





Again and again readers ask the same question 


of The Institute, ‘‘Which is the best?” 


By 
F. G. PRYOR, Secretary 
Popular Science Institute of Standards 


type of individual to install appliances 
that involve the newest findings and 
make for better and more modern 
modes of living. Naturally, there are 
many products of this type that may 
render a certain degree of service but 
are not fully perfected and efficient 
according to present standards and 
developments. It is the Popular 
Science Institute’s job to keep up with 
such standards and developments, to 
know what represents good value at 
this particular period, and to separate 
generally the very good from the 
mediocre and poor. 

For, while there may be no one out- 
standing product in a class that is 
superior to all others, there is always 
a group of good products that form 
what might be termed the ‘‘cream”’ 
of their class. A selection from among 
such products is bound to result in 
satisfaction. What the Popular Sci- 
ence Institute of Standards does, there- 
fore, is to point out which devices 











© 
Popular Science Monthly 
GUARANTEE 


The above seal on an advertisement 
indicates that the products referred to 
have been approved after test by the 
Popular Science Institute of Standards. 

OPULAR ScieNcE MonrTHLy guaran- 
tees every article of merchandise ad- 
vertised in its columns. Readers who 
buy products advertised in Poputar 
Science Montaty may expect them 
to give absolute satisfaction under 
normal and proper use. Our readers 
in buying these products are guar- 
anteed this satisfaction by Poputar 
Scrence Montuty. THE PuBLisHERs 
































can be considered deserving of classi- 
fication among this small group when 
both price and performance are con- 
sidered. The final choice must neces- 
sarily be left to the individual pur- 
chaser and made with a view to his 
requirements and preferences. 

This, we feel, is a very real service, 
and it is a service that has been taken 
advantage of by thousands of people 
who report satisfaction from their 
purchases of approved equipment. The 
type of assistance rendered by The) 
Institute is in line with the impartial] 
nature of its organization. The Popu-)) 
lar Science Institute of Standards is) 
directed by Dean Collins P. Bliss, of 
New York University. Products are/ 
approved solely on the basis of test! 
and investigation findings and there) 
is no relation whatever between 
Popular Science Institute’s approvals) 
and Poputar Science Montuty’s ad) 
vertising contracts. But, without ape 
proval, a product cannot be adver-/ 
tised. This means therefore that every | 
refrigerator, oil heater, radio or tool) 
product featured in the advertising| 
columns of the magazine has been 
found to be up to requirements. 

To go further and select one indi-# 
vidual product in a group as “‘th! 
best’” is something that The Institute) 
has not attempted to do, and would? 
find great difficulty in doing since it 
would mean carrying tests that art 
already exhaustive to an extreme com- 
parative point and basing decisions on 
minute variations in merit. This is 
something that the Popular Science 
Institute of Standards sees no need fot 
doing and considers of no real value. 

The aid of The Institute in selecting > 
good equipment is free and applies t0 
products in four classifications—radio, 
tools, oil heating devices, and refrig: 
erators. Address inquiries and ft 
quests for lists of approved equipment 
to the Popular Science Institute, 250 


Fourth Ave., New York, N. Y. 
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Tests of this grainless wood 
show remarkable results 
in wide range of industries! 


Enthusiastic letters of praise coming in every day. Many 
report new and unique uses. Send for large free sample 
and find out what Masonite Presdwood will do for you. 








Two years we waited to tell the 
story of Masonite Presdwood — 
and two days after our first an- 
nouncement inquiries began pour- 
ing in from every section of the 
country. Requests for samples al- 
ready run up into the thousands. 








FOR STORE FIXTURES 





And in the meantime, this grain- 
less all-wood board has been sub- 
jected to hundreds of tests by lead- 
ing manufacturers in all sorts of industries. 


‘These tests prove conclusively that Masonite Presd- 
wood won’t crack, check, split or splinter; that it pos- 
sesses remarkable workability and uniform strength; 
that it is very dense and tough, highly resistive to 
moisture, and takes any finish beautifully. Presdwood 
also has a very smooth attractive surface on the face 
side, and requires no paint for protection. 


The Story of Fido 


Down in Gulfport, Mississippi, Presdwood was re- 
cently used in building a speed boat called “Fido”. 
Thanks to this grainless wood, the boat when com- 
pleted weighed only sixty-two pounds, although it is 
eight feet long and has a forty-eight inch beam. 


Knowing that Fido could do better than thirty-one 
miles an hour over a straightway course, its owner 
decided to enter it in the Class B Outboard Race in 
the Gulf Hills Regatta—and Fido won the race! 


Better bread boxes 


A certain Wisconsin manufacturer, whose name will 
be given in request, has made some very severe tests 
with Masonite Presdwood for bread boxes, and reports 
that it is far better for this purpose than any other 
material he has ever tried. 


In making the tests a large rotating steel cylinder 
was used; a cylinder equipped with baffle plates, haz- 
ards and heavy spikes. The boxes to be tested are put 
inside of this machine, each box being hurled from one 
















Mills: Laurel, Mississippi 


asonite 


PRESDWOOD 


Made by the makers of 
MASONITE STRUCTURAL INSULATION 


REO. U.S PAT.OFF, 





side to another and from one baffle 
plate to another so that it does not 
catch the impact in the same place 
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twice in succession. uT, 
A box made of the regular con- ‘ 

ventional material failed under a F/p4 

total of 871 drops. The box made ot 


of Masonite Presdwood did not 
fail until it had withstood a total 
of 1942 drops! ae | 


In a recent letter, Mr. Leo. A. Margola of the Chi- 
cago Art Institute writes: “I have been using Presd- 
wood for remounting valuable canvas paintings and 
for backing and protecting ancient and modern works 
of art. Before adopting this material, many severe 
tests proved it to be a safe, durable material, which 
resists the action of moisture, heat and cold without 
twisting, wrinkling or warping and with minimum 
contraction and expansion.” 

Several railroads are now using Presdwood as pan- 
eling in their new Pullman Cars. It is also in wide 
demand for outdoor and indoor signs, store fixtures, 
starch trays for candy factories, clothes hampers, radio 
boxes, cupboards, doll furniture, packing cases. 


New uses practically every week 


And ‘almost every week we hear of new uses: incu- 
bators, barbecue stands, display booths, work-bench 
tops, bedroom screens, plaques, music cabinets, lining 
for trunks and wardrobes, theatre props, concrete 
forms and invalid trays. In addition, Presdwood is 
now being tested for use by manufacturers of electric 
equipment, organs, airplanes, clocks, tools, bowling 
alleys, chemicals, farm wagons, trucks, automobiles, 
iceless refrigerators and church furniture! 

Masonite Presdwood may be exactly the material 
you are looking for. Write for large, free sample. It 
will be sent promptly on request without placing you 
under any obligation. 


MASONITE CORPORATION 


Sales Offices: Dept. 1278, 111 W. Washington St. 
Chicago, Illinois 


FOR PANELING 


IN BUILDING BOATS 
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How Many Are a Few? 
‘| THOUGHT you had enough judgment 


not to let the present aviation craze run 

away with you. It appears I was mis- 

taken. Encouraging young people to 
make careers of flying, as you do in ‘ Breaking 
into Aviation,’ is bound to cause much harm, 
even though you warn that flying offers no 
easy road to fortune. On the cover you say, 
‘Pilots tell how you can break into aviation,’ 
giving the impression that there's a future in 
the game for almost anybody. The truth is, 
though, that only exceptional persons, con- 
stitutionally built for flying, can hope to 
succeed. You're simply baiting to disappoint- 
ment, and failure youths who might have bril- 
liant careers in other lines. Aviation is a game 
for a few.” —A. N. P., Detroit, Mich. 


From Future Flyers 


Bd a line to let you know 
how much I appreciate 
your efforts to make the young 
people of America air 
minded. I can see that 
the coming. field will be 
aviation, and I expect to 
get into the game as soon 
as possible. I am doing 
all I can now to educate 
myself along this line by building and flying 
model airplanes. I have profited much in the 
last year by the airplane model articles in 
Porutar Scrence Monta ty, having recently 
designed and built a cabin-type monoplane 
with a wing spread of thirty-six inches. I 
belong to two model airplane clubs, and am 
president of one. Keep up the good work.” — 
W. L. D., Cleveland, Q. 

“Mr. Wheeler’s article, ‘Young America 
Finds Its Wings,’ in your May issue, was the 
best article I’ve ever read about model air- 
planes. I wes particularly interested in Eddie 
Marcouiller and his neat little idea of launch- 
ing a parachute from a model airplane. I am 
a boy but am very enthusiastic about avia- 
tion." —J. D., Yonkers, N. Y. 


Radio Editor: Can You Fix? 


“TTAVING built the one-tube set from your 

blueprint, my only objection to it is 
that I don’t get to bed as early as I should.” 
—C. T. M., Gem, Idaho. 

“I have just built the wave trap described 
in your April issue, and find 
it works better than anything 
I have been able to make or 

} buy. I live close to two high- 
powered broadcasting  sta- 
tions, and never had been 
able to cut them out before. 
I am quite a bookworm, but there is no book 
that can come up to PopunaR ScIENCE 
Montuty.’’—H. C. S., Oakland, Calif. 7 
“T received the blueprint and built the four- 
tube set and have it going. I sure can get 
stations by the dozen, and all come in fine. 
One of my neighbors said she liked it as well as 
her $140 receiver.’ —H. N., Croswell, Mich. 


Yes, You’re Right 


% A FRIEND and I engaged in an argument. 

He said it was the weight of the car that 
keeps a railroad car on the track. But I said it 
was the flanges to be found on the inner sides 
of all railroad car wheels. Projecting below 











the running surfaces of the wheels, they keep 
a car from slipping sideways. I notice that 
when a train goes around a curve there is 
always a shrieking noise caused by the pull of 
the flanges on the wheels on the side toward 
which the turn is being made. And I contended 
that the flange was invented about 1812 for 
mule-drawn cars in coal mines. Am I correct 
or is my friend?”’—F. A. S., Jr., Topeka, Kas. 


Fool and Hero, Both 


ws HEN A. L. M., in his letter, objects to 
Fitzhugh Green’s story of Dick Byrd 
‘because it tries to turn foolhardiness into 
heroism,’ does he recall that Columbus was a 
fool when he drove his tiny ships westward 
until he touched a wild island off North 
America? His very foolhardiness opened a 
New World and changed history. Just so the 
foolhardiness of Byrd, Lindbergh, Chamberlin, 
the Bremen flyers, and others is again open- 
ing a new world, in which the farthest lands 
and nations no longer can be isolated or sepa- 
rated by the great waters. Fool or Hero? 
Byrd is both.”—P. R. Z. Nashville, Tenn. 


You Can’t Fool a Puzzler! 


“FIVE of us puzzlers met at lunch today, 
and the opinion was unanimous that Mr. 
Armagnac made a good job of his article about 
the convention of the National Puzzlers 
League. The illustration was good; I could 
recognize everyone in it. The magazine I find 
very interesting and attractive.’—A. H. H. 
—pseudonym “ Atlas’’—Baltimore, Md. 


Page Sir Jagadis 
es “THERE is probably 
= os something I don’t un- 


! 
if derstand about the plant 
experiments of Sir Jagadis 
e- rf Bose, the Hindu naturalist, 
» as told in your April issue. 
He used an electric probe to 
detect pulsations in the cells 
of plants by pulsations in the electric current. 
Now if he will put that probe into any moist 
substance, dead or alive,—water, milk, wine, 
or acid—he will get a minute current, even if 
the electrodes are both carbon, or platinum. 
I’ve tried it. "—E. P. T., New ¥ork City. 


How About Prohibition ? 


“MAY I suggest to J. E. N., who complains 
that with all his wide knowledge he 
can’t interest anybody with his talk, that he 
has made at least three fatal errors. He has 
neglected golf. He has neglected bridge. He 
has neglected women. These are really the 
only three fields of brilliant conversation. 
“The easiest talker I know is a salesman 
who thinks that Dr. Eliot wrote ‘Silas Marner’ 
and that logarithms are prehistoric monsters. 
“Slide rules and fossils! J. E. N., you're 
hopeless.”°—P. A., Philadelphia, Pa. 


The Same Little Book 


“LJ AVE there been 

any changes made 
in the ‘Pocket Guide 
to Science?’ I carry 
mine with me always, 
and it has settled many 
an argument for me.’’— 
H. F. K., Minneapolis. 









~ 


That Would Be the Limit 


“T MUST say that you have taken a back. 
ward step in introducing fiction. I felt 
real bad when you announced your new policy, 
for I was proud of your magazine, but now [| 
shall not be surprised if I find a pretty girl on 
the cover. Ugh!’’—T. H. Griffin, Sask., Can. 
“My opinion is that your fiction is a great 
improvement. “The Make Must Go On’ came 
very opportunely, just as I was dealing with 
coal gas and water gas in nmty general science 
class, and I, did not hesitate to recommend the 
article to my pupils as a great help to their 
understanding the process. This type of fiction 
is very good. Keep it up.’—Rev. A. J. H, 
St. Peter’s College, Muenster, Sask., Can. 


Can the Earth Explode? 


“PICHARD ALDEN SWALLOW’S arti- 
cle on ‘How the World Will End’ does 

not altogether agree with fact, in my opinion, 
I believe the earth will 
, never explode from within, 
CSB. as long as it is in constant 

( =-°} motion. The atmospheric 
ES sj >) pressure is sufficient from 
( ee _) Without to hold any pres 
: TS s sure from heat or gases 
ad @ ) from within”—A. I., Stock- 

ton, Calif. 






Chewing as They Choose 


“T SEE you have taken notice that Stefan- 
sson, the explorer, has gone on a straight 
meat diet to fool the diet sharps. On the other 
hand, there is J. C. of Toledo. He says in his 
letter which you printed in the May issue that 
he has lived on a vegetarian diet for many 
years and is in perfect health. My old grand- 
father eats (and drinks) what he chooses, and 
is ninety. So there you are. ‘What Doctors 
Don’t Know about Diet’ has caused more talk 
around here than any article you have pub- 
lished.” —D. B. C., Chicago, Tl. 


Why Argue with a Woman? 
“TN YOUR April issue D. B. M. takes a 


fling at women drivers. As a woman 
driver with fourteen years’ experience under all 
kinds of conditions, I feel his statements 
should not go unchal- 
lenged. D. B. M. con- 
tinues to live in the dark 
ages when women were 
the slaves of men. Id 
be willing to risk a com- 
petitive intelligence test 
with him any day—or an 
automobile test. 

“In my years of driving I have witnessed 
several accidents and read of many ntore, and 
men have been involved in all of them. 
Statistics in Massachusetts prove that women 
drivers have fewer accidents than men. 

“D. B. M. tells of the woman driver, with 
front wheels on the track, and an engine com- 





ing, ‘fishing for a compact.’ He makes an 


example of an exception. How about the man 
who reaches for a flask and crashes into another 
car?”’—(Mrs.) F. D. R. B., Springfield, Mass. 


Don’t forget to make your letters direct and to 
the point. For obvious reasons we cannot publish 
letters of more than two hundred words. 
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‘Tycos ~" The Sixth sense of Industry 





Tycos “Dubl-Duty Thermo-Tyme” Regulators, 
} Vapor -Tension- Actuated Recording 
Thermometers, and Yyeos Industrial Ther- 
mometers on Vertical Tire Vulcanizers. 


= So that you will get 


+ 


more milease from your tires 


Zycos for the Home 


Bulletins 


Zcos Office Thermom- 
eters 

An aid in promoting 

human efficiency. 


Tycos Bath Thermom- 
eters 

To enable you to get the 

most good from yourbath. 


Tycos Wall Thermom- 
eters 

To help you to maintain a 

temperature in your house 

conducive to good health. 


Tycos Stormoguide 

Forecasts the weather 
twenty-four hours ahead 
with dependable accuracy. 


Tycos Hygrometer 

To enable you to keep the 
humidity of the atmos- 
phere in your home cor- 
rect at all times. 


Tycos Home Set 

Bake OvenThermometer, 

Candy Thermometer, 

Sugar Meter. The secret 

of accurate results in 

cooking. 

Tycos Fever Thermom- 
eters 

A necessity in every home. 

Tycos Quality Compasses 


To show you the right 
way in unfamiliar country. 


Your dealer will show them to you. 


Zycos for the Medical Profession 


Zycos Sphygmomanometer, Pocket and Office types. 


Fycos Urinalysis Glassware. 
Zycos Fever Thermometers. 


Ask us, on a postal, for booklets on any of the above. 





on Request 


EMEMBER it wasn’t many years ago that tires lasted only 
seven or eight thousand miles—now we expect, and get, 


twelve and fifteen thousand miles and more from our tires. 

Tire makers have developed improved methods of curing and manufacturing 
that _™ your getting double and even triple the mileage from tires. 

And Jos Instruments for Indicating, Recording and Controlling temperatures 
have played an important part in insuring the quality of tires—so that you will 
get this additional mileage. 

“A variation of 1% or 2 degrees in curing is practically certain to spoil the 
rubber” says the head of the Steam Engineering Department of one of the largest 
tire companies in America. 

And he adds ‘We decided to install Zeon Instruments because we could not 
control the temperature accurately by hand. We now have about 250 of the Sreos 
Dubl-Duty Temperature and Time Recorders—with them the temperature of 
our curing heaters never varies more than 1 degree. 

“Through the use of Dubl-Duty Instruments and several thousand Yeas Indus- 
trial Thermometers and Time Recorders we are saving more than $10,000 a year” 
reports this tire manufacturer. 

Jeos—the Sixth Sense of Industry—not only insures the uniform quality of 
products _ makes big savings in plants where they are installed. 

In the Zeos Line of 8,000 varieties of instruments for indicating, recording and 
controlling temperatures there are instruments that will help you cut down produc- 
tion costs if you make a product that goes through heat treating processes. May 
we send you informative literature or better yet ve you like to have one of our 
engineers consult with you on the application of Sees to your particular manu- 
facturing problem? 


* 
faylor Instrument Companies 
in Office and Factory 
ROCHESTER, SS eee oS 
Canadian Plant: Sees BUILDING, TORONTO 
SHORT & MASON, Ltd. Manufacturing Distributors in Great Britain 











COS Tempera ture Instruments 


INDICATING - RECORDING ~ CONTROLLING 
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Super-Rays Reveal 


Secret of Creation 


STOCKY, white- 
haired man spoke from 
the platform of the 
gray-domed National 
Academy of Sciences 

Building at Washington the 
other night. Row upon row of 
the nation’s most distinguished 
scientists burst time and again 
into applause. He was Dr. 
Robert Andrews Millikan, 
winner of a Nobel prize for 
physics, and of the Edison 
Medal. He was telling of the 
crowning achievement of his 
amazing adventures in science 
—of his newest discoveries 
about the mysterious “cosmic 
rays’ which pour upon the 
earth from outer space. 

Ever since these strange rays 
of “invisible light”’ were first 
definitely recorded by Dr. Mil- 
likan in 1925, scientists have 
been working feverishly to 
learn what they are and 
whence they come. They are 


the most powerful known; § 


more penetrating than X-rays 
or radium. Once harnessed, 
they may mean more to the 
world than any of the other 
wonderful forms of radiation, 
visible and invisible, which 
today are applied to countless 
uses. What is their secret? 

To the scientists, Doctor 
Millikan answered: 

“These rays are the invisible 
messengers of creation!” 

Creation, he said,! is still 
going on—not merely the crea- 
tion of new worlds or of living 
things that people them, but 
the birth of the very particles 
of substance from which rocks 
and animals alike are made. 
His study of the cosmic rays, 
he added, revealed the first 
direct, indisputable evidence 
that beyond the stars, perhaps 
even on earth, too, four of the 
universal simple substances 


FAMOUS Adventurer in 
Science Tells How He 
Found Streams of Energy 

a Thousand Times More Power- 
ful Than X-Rays, Coming from 
Beyond the Stars—What He 
Learned of Their Meaning 


By ALDEN P. ARMAGNAC 





Dr. Millikan (left) and assistants, Mulius Pearson (center) and 4. &, 
Bowen, holding the balloon instruments that recorded the cosmic rays 


are daily being born from 
hydrogen and helium gas. 
These substances are oxygen, 
the life-giving gas; magnesium, 
whose blinding light makes 
night photographs possible; 
silicon, of which the earth, 
glass and sand are largely 
made; and iron. And the mys- 
terious rays from afar, possibly 
from the great spiral nebulae 
that astronomers know as half 
formed universes in the making, 
are simply energy hurled forth 
from the atoms in the mighty 
travail of new creation. 

In other words, the rays are 
messengers telling us that the 
universe isn’t running down. 
Rather it is being built up and 
replenished by continual crea- 
tion of its common substances 
from the two simplest sub- 
stances of all; two gases that 
are extraordinarily abundant 
throughout the stellar world! 

To scientists Doctor Milli- 
kan’s announcement of this 
transmutation, or change, of the 
elements is nothing less than 
astounding. Never before 
have simple elements been 
known to change into higher 
ones. Dr. Millikan’s discovery 
would have been not one whit 
more astonishing if he had seen 
silver turning into gold! 

But to the layman greatest 
interest is found in specula- 
tions as to the value of these 
rays of his to the world. When 
X-rays, radium rays, ultra- 
violet rays, and radio waves 
first were discovered, they 
were considered playthings of 
scientists. Today they have 
revolutionized the daily life 
of men. Just so, these new 
“cosmic rays” promise even- 
tually to reshape the very fab- 
ric of human existence. 

Think of what our life would 
be today without radio, with- 
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out the innumerable applications of 
ultra-violet rays, X-rays, radium rays in 
giving us health, profit, conveniences 
and pleasure. Then let your imagination 
wander on the possibilities that may 
result from this one discovery of cosmic 
rays—the rays of creation itself! 

Powerful? They can go through a wall 
of lead twenty feet thick like light through 
window glass. A battleship’s armor plate 
is like a sieve to them. They are every- 
where. As you read they are entering 
your own body, as they enter mine as I 
write—beating down on all the world with 
one tenth the force of the entire heat and 
light the world receives from sun and stars. 

On mountain summits they are three 
times stronger than at sea level. Yet they 
are among the most elusive things known 
to man. It would take a billion or more 
of their waves to equal in distance the 
thickness of a cigarette paper. 
They resemble X-rays, but 
are a thousand times more 
penetrating. 

From the lips of Dr. Mil- 
likan in Washington, I heard 
the thrilling story of his dis- 
covery. I found him a vital. 
dynamic man of sixty, whose 
handshake crushed my fin 
gers and whose simple word: 
carried the assurance of au- 
thority. That story was one 
of years of fruitless experi- 
ment, bitter disappointment, 
physical hardship, and final 
triumph. He told of strug- 
gles up rugged mountains on 
two continents to find and 
measure the elusive rays— 
then of a flash of. inspiration 
only a few weeks ago that 
proved the rays the actual 
messengers of creation. 

Born in Morrison, Ill., the son of a 
minister, he had studied at Oberlin Uni- 
versity in preparation for his Ph.D. at 
Columbia University. Prof. Michael I. 
Pupin advised him to study in Ger- 
many, and on his return from the uni- 
versities of Berlin and Gittingen he taught 
physics at Oberlin and at the University 
of Chicago, before becoming director of 
the Norman Bridge Laboratory of the 
California Institute of Technology. 

Then he startled the world by pulling 
loose from the rest of matter for inspec- 
tion the inconceivably small electron— 
the first time it had ever been isolated. 
For this he received the Nobel prize in 
physics for 1923—and an electric shock 
that nearly cost his life. From the ap- 
paratus used in the test he took an acci- 
dental jolt of 5,000 volts. “‘It should have 
killed me,” Dr. Millikan said as he ex- 
hibited its white scars on his thumbs, 
“but it didn’t!” 

It was in 1910 that Millikan, then pro- 
fessor of physics at the University of 
Chicago, read that a German, Dr. A. 
Gockel, several thousand feet up in a bal- 
loon, had found rays streaming through 
the. air—very short, rapidly-vibrating 
rays like those of radium or X-rays, for 
those alone could affect his electroscope, 
or detecting instrument. 

Where could they come from? Scien- 
tists knew many kinds of rays, visible 
and invisible, ranging in a series, each 
having a different wave length. At one 
extreme were rays of the longest wave 
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length, which give us radio. At the other, 
perhaps, were these new rays, whose_ 
waves differed from those of radio as a 
ripple in a bathtub differs from an ocean's 
surge. In between were heat rays, visible 
light rays, X-rays, radium rays, and so 
on. But these new rays apparently were 
shorter and therefore more penetrating 
even than those of radium. Millikan 
knew that radium rays, plentiful at the 
earth’s surface, cauldn’t penetrate that 
high. Could there be other rays, like 
radium’s, piercing down from above? A 
fascinating possibility! 

If the rays came from outside, Millikan 
reasoned, they should be hundreds of 
times stronger at the top of the earth’s 






Dr. Millikan (left) and Dr. G. Harvey Cameron with electroscopes 
they sank in California and Bolivia mountain lakes to detect cosmic 
rays. The instruments were raised and examined through the eyepiece 


air than at the bottom. He resolved to 
send a sounding balloon with instruments 
to record them clear to the top of the 
atmosphere. 

The war intervened, but in 1922 Milli- 
kan and his assistant, Dr. I. S. Bowen, 
sent up from Kelly Flying Field, at San 
Antonio, Texas, a set of small balloons 
with diminutive electroscopes. 

Helpful Texans found and returned 
three balloons. One had gone ten miles 
high—ninety-two percent of the way to 
the top of the air. 

“You can imagine out surprise—and 
disappointment,” Millikan said, “when 
the electroscope showed only a meager 
record of rays at the top of the air, 
scarcely more than far below. Certainly 
they were not hundreds of times stronger 
at the top. It proved we were completely 
on the wrong track!” 

In order words, the cosmic rays, if they 
existed, must be so penetrating that only 
slight variation in their intensity could 
be detected even after passing all the way 
through the earth’s thick blanket of air. 

How, then, could they be recorded? 
How could he measure them or discover 
their nature? There was just one way, 
Millikan decided. That was to build a 
wall so thick that it would stop radium 
rays, the most penetrating known; then 
to find whether there existed any more 
powerful rays which could go through 
that wall. If traces of such rays were 
found, then he would build the wall still 
thicker, until it would stop the cosmic 
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rays, too. That would give a measur, 
ment of their power. 

So Dr. Millikan and Dr. Russell Otis 
an assistant, went to the top of 14,009. 
foot Pike’s Peak, and there laboriously 
constructed a lead wall. They though; 
they found signs of the cosmic rays, byt 
they could not be sure. For, as they sub. 
sequently learned, the rays were so pene. 
trating that their wall could not tra 
them no matter how thick they built it! 
It was like trying to catch a slippery min. 
now with a wide-mesh shark net. The ex. 
periment was a failure. Two years ¢ 
work apparently wasted. , 

“Then,” said Millikan, “we saw what 
fools we had been to carry building ma. 
terials up that mountain. Why build, 
wall, when you can bury.an electroscop 
at the bottom of a mountain lake just a 
easily as you can hide it behind a lead 
screen, and the water of th 
lake will serve as the equiva. 
lent of many feet of lead 
The next thing to do was t 
go at it sensibly. We woul 
climb to the top of 15,000-foot 
Mount Whitney, in southen 
California—the highest 
mountain in the United 
States — and there, under it 
brow, would sink our electro. 
scopes in the pure, snow-fei 
waters of Muir Lake.” 

With Dr. Cameron and, 
couple of students, Millikan 
toiled up Mount Whitney in 
August, 1925, and found the 
secret of the stars. 

Two thousand feet from 
the top, they had to shoulder 
the boats, lumber to buill 
rafts, and instruments thei 
mules had carried. 

Anxiously they sank thei 
electroscopes. A cry of triumph echoed 
through the frosty air. There were cos 
mic rays—rays that pierced the water for 
fifty feet, downward, and then stopped! 

They had gone through water equive 
lent to six feet of lead. Where did they 
come from? The stars? 

Perhaps not. Perhaps, as some critic 
hastened to suggest, the air was full 
radioactive dust of extraordinary radiat- 
ing power. In an ingenious way Millikan 
silenced them. At Arrowhead Lake, 30) 
miles to the south, he repeated his tests 
If the rays came from beyond the earth, 
they would now have to pierce, first, 
layer of atmosphere equivalent to sit 
imaginary feet of extra water—for Ar 
rowhead Lake is 6,700 feet lower in alti 
tude than Muir Lake. Hence, if the rays 
really came from the heavens—electro- 
scopes a foot deep in Arrowhead Lake 
should give exactly the same readings a 
one plus six, that is, seven feet, in Muit 
Lake. If they came merely from the ait, 
the altitude would make no difference. 

“That was the prettiest observing we'd 
done thus far,” Dr. Millikan said. “I 
Arrowhead Lake we found exactly six feet 
difference in readings, taken all the way 
from the surface down!” That settled it 
They were dealing with cosmic rays— 
rays from beyond the earth. 

From then on, the story moves to 4 
swift climax. To find the source of 
sensational new rays, Dr. Millikan and 
Dr. Cameron went to Bolivia and on4 
mountain detected cosmic rays by day 
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RADIO WAVES 
( Electric Rays) 


and by night; that ruled out the sun as 
their source. With the Milky Way over- 
head and without it, too, the rays were the 
same. Apparently they came from every 
direction of the heavens equally strong. 

Any possibility other than that his rays 
were cosmic, Millikan answered with one 
retort. Wherever he had measured them 
at the same altitude—in California, 
Bolivia, and Panama—they were the 
same, unvarying by a hair’s breadth. 

After his return from Bolivia, Millikan 
spent the whole winter improving his 
technique, preparing to measure the rays 
with greater precision. Now he had new 
electroscopes ten times more sensitive. 
Last summer he and Cameron went to 
two California lakes—Gem and Arrow- 
head—and detected rays as far as two hun- 
dred feet beneath the surface. They could 
have penetrated eighteen feet of lead. 

Several slightly different rays they 
found, and, by measuring their penetra- 
tion, were able for the first time to give 
them their correct place in our list of 
known rays. They proved to be a hun- 
dred times shorter than the rays pro- 
duced by the most powerful changes 
within atoms heretofore known—radium 
rays! That accounted for their ability 
to penetrate lead—they could squirm 
between its very atoms. Theirs are the 
shortest, highest-frequency radia- 
tions ever discovered. 

The scientific world demanded 
to know where these rays came 
from—how they were born. Mil- 
likan didn’t know. 

One Saturday night only a few 
weeks ago, when he was going 
over his figures with Dr. Cam- 
eron, an inspiration flashed across 
his mind. Only one thing could 
produce rays of such power—the 
complete, bodily change of an ele- 
ment, such as hydrogen, or per- 
haps its neighbor helium, into 
more complex elements like sili- 
con and iron. That would hap- 
pen in a flash of celestial energy 
that would loose rays, and through 
a formula that Einstein first 
worked out they could calculate 
the power of such rays. 

Feverishly the two men_ set 
about computing the strength of 
the ray that hydrogen changing 
into helium would loose. “ Pene- 
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Beyond the Boundary 


q In the center of an eighty- 
acre pasture, a bug crawls to 
the tip of a blade of grass and 
peers around. Then he calls to 
his mate below: 


§ ‘From up here I can see to 
the ends of the universe! It ex- 
tends just ten grass blades in 
each direction.”’ 


§{ That is as far as he can 
see. But beyond his sight are 
stretching blades billions in 
number. 


§ Similarly, on our little blade 
of grass, the earth, we peer 
into the sky and are some- 
times tempted to say certain 
stars mark the boundaries of 
the universe. 


§ But here is an adventure 
story of a man who thought 
beyond such boundaries and 
followed an idea through snow- 
storms and Bolivian jungles to 
a discovery of wonderful rays. 


q It will lift you out of every- 
day commonplaces and leave 
you standing in awe before the 
vast forces beyond the stars. 











Courtesy Mt. Wilson Observatory 


One of the birthplaces of cosmic rays, according to the Millikan 
theory—spiral nebula Canes Venatici, photographed with 60- 
inch reflector. In other nebula and elsewhere rays may be born them? 
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Here are all the ether waves we know, visible and 
invisible, new and old, arranged in series from the 
longest, radio waves, to the short, newly discovered 
Millikan rays, with illustrations showing how they 
are produced and detected. So far cosmic rays have 
not been put to work, but scientists believe time 
may prove them more useful than all the others 


trating power, .32,” they found. Millikan 
compared it with a cosmic ray they had 
actually observed. “Penetrating power” 
—or “absorption coefficient,” as Millikan 
termed it—*‘.35.’’ Undoubtedly the same, 
allowing for slight experimental errors! 
Just as closely did other cosmic rays 
that Millikan had observed compare 
with the birth of other elements. 

“Now it all seems so confoundedly 
simple,” Dr. Millikan said, “I cannot 
see how we failed to realize before that the 
elements were really changing and caus- 
ing these cosmic rays we had pursued 
over two continents!” 

On one point I was still not clear. 
Whence came the rays in these transfor- 
mations? Dr. Millikan explained, simply, 
how they were the left-overs, the waste, 
of the process. Suppose hydrogen turns 
into helium. A helium atom is almost 
four times as heavy as one of hydro- 
gen. It takes four hydrogen atoms to 
make one of helium, and, like the pro- 
verbial apple of our grammar school days, 
there’s a fraction of a hydrogen atom 
left over. What becomes of it? It turns 

into energy, Dr. Millikan |says— 
and that energy, reaching the 
earth in the form of radiation, 
is the cosmic ray. 

This happens, probably, in the 
nebulous worlds of the heavens; 
but it may happen on earth, too, 
Dr. Millikan conjectures. “It is 
interesting that helium is found 
in wells along with natural fgases 
that might conceivably have 

evolved from it. 

“There is no force of the lab- 
oratory gigantic enough to dupli- 
cate this process of creation,” Dr. 
Millikan said, “but it is quite 
possible that some day doctors 
may treat patients with cosmic 
rays, and it is not unlikely that 
everyone on earth is influenced by 
them to some extent.” 

Who can predict what the fu- 
ture world, knowing at least how 
to control and admit cosmic rays 
at will, will learn to do with 
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Telling Ocean F lyers when to Hop 


The Man Who Said “Go!” 


Reveals How Pilots 
Risked Their All 
on His Ability 
to Forecast 
Atlantic 
Weather 


By JAMES H. KIMBALL 


Associate Meteorologist, U.S. Weather 
Bureau, New York Cily 


HE perils and hardships encoun- 
tered by the crew of the Bremen 
in their successful flight from Ire- 
land to America have not dulled 
the desire of other European airmen to 
make the attempt. As I write, more 
than a dozen of them, with one eye on the 
weather, are restlessly waiting to hop off. 

Far out over the Atlantic buffeting 
storms, freezing clouds, and blanketing 
fogs also wait. Unless these are located 
and charted, the brave airmen must 
“fly blind” into whatever unknown 
dangers beset their paths. An accurate 
knowledge of these destructive forces 
may spell the difference between suc- 
cess and disaster. 

In the memorable flying season of 
Lindbergh, Byrd, and Chamberlin, a 
year ago, I was the “official dispatch- 
er.” We knew the weather. We had 
plotted the storms and charted the 

























Reading the meteorograph atop a skyscraper that helps provide the data for weather forecasts for ocean 
flyers. The machine constantly records barometric pressure, wind, rain, and other details of meteorological im- 
portance to the weather man. At the left is the anemometer or wind gage which measures the speed of the wind 


winds. We mapped the treacherous air 
routes and, to their hangars, flashed the 
final word: “‘Go!”’ 

Coéperation between meteorological 
stations located in the United States and 
Europe, aided by the reports of ships in 
the steamer lanes, would give to the east- 








UR ancestors flattened them- 

selves on the limbs of trees 
and watched the woolly mam- 
moth and the saber-toothed tiger 
pass below. They trembled as 
they watched. But they also 
thought as they studied the 
beasts. They learned their habits 
and weaknesses. They learned 
where to lay snares and to dig 
pits; when to drive home the 
spear. By observing their foes, 
they conquered them. 

Today we are observing and 
studying another of man’s an- 
cient enemies. This is the weath- 
er—the blizzard, whirlwind, storm 
at sea. Mr. Kimball tells here 
how we have advanced in under- 
standing its whims and habits. 



















William C. Haines, a Weather Bureau meteorolo- 
gist, chosen to accompany Byrd on his Antarctic 
flight, gaging the height of clouds with a theodolite 


to-west flyers similar information, and re- 
move one of the last elements of chance 
from trans-Atlantic flying. 

As planes are made today, they must 
have exactly right weather to fly the 
Atlantic. Before we give the word to go, 
we demand two conditions: 

First—a wind from the west, to help get 


the heavily loaded ship off the ground, and 


to push it along once it is in the air. 

Second—reasonably settled weather 
over the ocean, and the absence of 
destructive storms. 

The planes of today structurally 
may be able to fight their way through 
minor storms, but they cannot carry 
enough gasoline to drive them through 
adverse winds over 3,000 miles of ocean. 


The Europeans’ east-to-west flight this 
spring recalled to me the hectic days when 
our flyers determined to make the west- 
to-east flight. Their eagerness pervaded 
the ordinary calm of the Weather Bureau 
office atop a skyscraper overlooking the 
Battery in New York City. 

For weeks we have studied the storms. 
Ships at sea and meteorological stations 
on land are reporting to us by wire and 
radio twice daily—barometric pressure, 
movements of winds, temperatures of 
land and water, type and action of the 
clouds. On our maps and charts we plot 
the maneuvers of the storms and the shift- 
ing directions of the winds. 


OW comes a day when they are leav- 
ing the path the flyers must take. 
The winds are veering to the east. Planes 
and pilots wait the word. And the word is 
near. Eleventh hour reports from ships at 
sea. Again we scan the charts. To- 
morrow! A phone call direct to the flying 
field—‘‘ Go!” 

We had been watching the Atlantic for 
Commander Byrd and the pilots of the 
Columbia for days when Major Davidson, 
the flying operations officer at Mitchel 
Field, walked into our office and said: 

“A young fellow named Lindbergh has 
just arrived from out West. He has no 
organization or equipment, but he says 
he’s going to Paris! Will you keep him 
informed on the weather?” 

That was the first we had heard of 
Lindbergh. We sent him copies of the 
maps and charts. He got the first just 
four days before he actually took off. I 
shall never forget that day! 

As we plotted the charts the morning 
before our hopes were rising. Back in- 
land we saw barometer readings of 29.60 
and a storm area over Ohio, Pennsylvania, 
and West Virginia. There was an area of 
“high” over Ontario, between Lake 
Superior and Hudson Bay. ‘There the 
barometer read 30,10 and generally fair 
weather prevailed. 
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The map that Meteorologist Kimball sent Lindbergh indicating probable favorable weather 
just before the flyer took off for Paris. The Colonel later returned the chart to the author 
after he had noted on it the actual weather conditions encountered at the various points 


From the Italian steamship Conte Bian- 
camano in latitude 63.70, longitude 41.50 
—not far off the coast—came an en- 
couraging report. Air temperature, 62; 
barometer, 29.78; wind, northeast. Ships 
farther out were reporting. The Baltic, at 
latitude 44.10, longitude 43.70, radioed a 
temperature of 64, barometer of 30.33, 
visibility good, wind northwest. The 
Anacostes, Minnesota, and Steel Exporter, 
between the Baltic and European ports, 
sent favorable observations. 

The meteorological station at Cape 
Race, Newfoundland, reported a tem- 
perature of 42 degrees, a barometer of 
30.02, and a six-mile north wind. We 
plotted a storm area extending over the 
Azores, with a barometric reading of 
29.98 and an area of “high,”’ good weather 
extending from longitude 24.90 to longi- 
tude 10, and from latitudes 49.10 to 56.00. 

That evening more and detailed reports 
came from sea. The wind was shifting to 
the east-—it would be at his back! There 
were no storms over the Great Circle 
course. There would be clouds and some 
fog, but he could get through. A storm 
was charted to the north of Newfound- 
land. But it wouldn’t bother him if he 
flew soon. 


GOT Lindbergh on the telephone at 

the field. ‘‘ You can go in the morn- 
ing!’ His voice, happy and confident, 
came back, “That sounds good to me. 
I'm on my way!” 

As we had expected, the storm over 
Newfoundland gave him a heavy local 
rain, but he got through and the rest was 
comparatively clear sailing. He had a 15- 
mile wind on his tail throughout the whole 
course. That’s what he wanted. 

But back of our “Go” signal was an 
ocean-wide system for the collection of 
accurate data on winds and storms. There 
could be no guesswork when brave men 
were gambling with their lives. 

The conditions I have described as 
essential for the Atlantic flyer—a helping 
wind at his back and the absence of 
storms on his course—come only with an 
area of high barometer to the south of his 
course, and an area of low to the north. 
We forecast those conditions from twelve 
to twenty-four hours in advance to give 
the flyers time to make ready. The final 





17 


question, but I persisted in my telephon- 
ing unt I got his brother Tom and told 
him the news. Commander Byrd got 
Acosta and Noville and Balchen out of 
bed, and the America was off. 

The wind was twenty-five miles an 
hour at Byrd’s back the greater part of 
his way across. We knew he would have 
clouds and fog, for they invariably are 
associated with favoring westerly winds. 
But Byrd knew his navigation and his 
instruments—he was in the clouds for 
eighteen hours, and he came out of them 
precisely where he had expected. 

During those anxious days and weeks 
of plotting the courses of the brave flyers, 
I came to know them well. I rejoiced in 
their triumphs and grieved when disaster 
befell them. I cannot forget that last 
meeting with Hill and Bertaud, of the ill- 





word “Go”—flashed _ per- 
haps in the middle of the 
night—was withheld until 
the eleventh hour of checking 
the latest reports. 

After Lindbergh’s triumph 
there was some ill-advised 
talk because Commander 
Byrd insisted upon waiting 
for favorable weather. Lindy 
had taken a chance, the pub- 
lic argued, so why shouldn’t 
Byrd? 


We realized the Navy com- 














mander’s eagerness to be off 
at the first possible chance, 
but the day before his de- 


James H. Kimball, meteorologist, who has acted as starter in west- 
to-east ‘trans-Atlantic flights by advising the aviators as to the 
probable weather they would encounter over the mid-Atlantic 
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Colonel Lindbergh’s chart of his New York to Paris flight, showing how closely the conditions he met 
agreed with the Weather Bureau expectations, based on data from weather stations and ships at sea 


parture the weather seemed impossible. 
A steamship off the Newfoundland coast 
had reported a low and falling barometer 
—most unfavorable; but two land stations 
on either side of it reported conditions 
were right for Byrd to hop off! Clearly 
an error had been made by somebody— 
but we could not tell Byrd to start while 
that error existed. 

That night later reports began coming 
in from the ships at sea. We checked our 
charts again and again and it was almost 
midnight when I discovered the error. 
The ship that had reported low barometer 
was wrong by unanimous reports from 
other vessels in that locality. The next 
day would dawn right for Byrd! 

At the house where he was staying. 
near the flying field, the Commander had 
gone to bed, believing departure within 
another twenty-four hours out of the 


fated Old Glory, which set out for Rome. 
They stood with me and Philip Payne, 
their passenger, in the Weather Bureau 
while Hill traced on the globe the path 
that led to the grave. 

We started Old Glory when the follow- 
ing winds were favorable. The only 
storm center was well to the north of her 
course. 

Nor can I forget that brave woman, 
Mrs. Frances Grayson, who flew to her 
death in the Dawn. We had ceased our 
service for transoceanic aviation on 
October 10 as the end of the Atlantic 
flying season; but Mrs. Grayson was de- 
termined to go even after that. 

I did my best to discourage her. The 
winter storms over her course, I told her, 
made her plan almost suicide. Day after 
day I showed her the weather charts for 
years back, to (Continued on page 136) 
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HEY called him “Hunky.” Just why, I never knew. 

But he was Hunky on the pay roll and Hunky to the 

crew of the Consolidated’s Number Four dredger. For 

that matter, names don’t mean a great deal down there 
in the Choco. 

It’s a wild, God-forsaken country, that section of Colombia. 
A country in which a man’s worth is measured in terms of iron 
nerve and fortitude. 

He was a huge young fellow, this Hunky, built along the 
general lines of a gorilla. A thick trunk of a body, short legs and 
long arms, a low forehead, and a sloping brow. A likable fellow, 
you'd say, with his genial smile and his laughing eyes, but about 
as hard a customer as you'd ever want to look at. 

Sentiment? You'd expect to find more sentiment in an Andean 
condor. And yet Hunky was in truth a sentimentalist. 

He was in love. No, not with a woman. He was in love with 
as homely a heap of wood and steel as the ingenuity of man ever 
assembled. A platinum dredger. 

Picture her, if you can. A big, lumbering, weather-beaten 
scow poking her slimy nose into a mud bank. A rusty bucket- 
line rumbling and growling as it ate its way to bedrock. A bow 
gantry and a stern gantry rearing grotesquely above the homely 
superstructure. A tailing stacker sticking out at the stern, drib- 
bling its stream of gravel and rock. Mud and oil and dirt, and 
an eternal roar and clank of machinery. 


Hunky had hired on 
as a bankman. How 
he had drifted into 
that fever-ridden 
section of South 
America, no one knew 
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By 
WHITMAN CHAMBER 
Illustrated by O. F. Schmidt 


ROM South American Jungles 
Comes This Remarkable Tale 
of Men Who Risk Lives in Raging 
Flood for Rare Platinum Grains 








To the rest of the crew she was a big unwieldy. dredg 
with a habit of breaking down at inopportune moments, 
soulless piece of machinery for bringing gravel to the su 
and washing out the platinum it carried. And they hated hy 
cordially, for she wore their nerves ragged in their efforts 
keep her running. 


UT Hunky loved her. To this big fellow, Number Fa 
had a heart and a soul. To have seen him sitting on 
river bank during his off hours, watching her slow-movi 
bucket-line eat into the opposite bank, one might ha 
thought she belonged to him. 

But she didn’t. Hunky was only an oiler. He had start 
out as bankman, one of the crew which handles the moori 
lines and digs holes for the “deadmen” that hold the dredg 
in position. 

Where he had come from, how he had drifted down ini 
that fever-ridden section of South America, no one seemed! 
know. But he had hired on as bankman, and this in a count 
where no self-respecting white man would stoop to such laba 
and had worked alongside the natives for months with 
protest. 

At every opportunity, he liked to prowl around the big bod 
He’d stand for hours watching the “grizzly,”’- the big revolvi 
screen into which the dirt is dumped by the bucket-line, at 
which separates the fine, platinum-bearing gravel from 
coarser stuff. 

He’d watch with loving eyes the long stacker belt as it carr 
its burden of tailings out to the stacker and dumped it at 
stern of the boat. He was always under foot, staring, fascinatej 
at this and that piece of machinery. 7 

HE winchmen, finding him in the way, would kick hims 

the boat a dozen times a day. He never protested. He mert 
showed his white teeth in a broad grin and went ashore, only 
sneak back again at the first opportunity. 

One of the winchmen, I think it was Tim O'Leary, discover 
one day that Hunky was a strong swimmer. After that, wit 
Hunky was thrown off the boat, he did not go ashore in a sé 
or a dugout. He swam. And possibly half an hour later he wot 
be seen riding to the topside on the bucket-line. 

It was the superintendent, Lancaster, who found him, one dj 
working over the main pump with an oily rag. Hunky ® 
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Hunky lay there gasping for breath, his great muscles trembling with exhaustion. One hand moved feebly toward his neck. “Fuse!”’ he muttered 


caught red-handed in a place he had been ordered out of a 
hundred times. 
“What are you doing here, Hunky?” Lancaster demanded. 
Hunky blinked, swallowed, twisted the oily rag with nervous 
fingers. “‘Me—I—I ain’t doin’ nothin’, Mr. Lancaster,” he 
managed to say. 
“Don’t you know that a bankman’s place is on the bank?” 
“Y-y-yessir.” 


“(PVHEN what the devil are you doing aboard the boat?” 
“I—I—I'm off shift, sir. This here pump was gettin’ a 
ll rusty. I was polishin’ it up a bit.” 

“H-m. Anybody tell you to polish it up?” 

“N-n-no, sir. I—I just thought it wouldn’t do no hurt.” 

“H-m. Know anything about these boats, Hunky?” 

Hunky’s huge barrel chest expanded. “I know all about ’em, 
sir.” 

“Think you could hold down a job as oiler?” 

Hunky staggered a little and clutched at a tie-rod for support. 
His mouth opened but he could not find words. 

“Well, how about it?” Lancaster demanded. 
hold down the job?” 

Hunky swallowed again, audibly. ‘‘Y-y-yessir.” 

“All right. Allison is changing over to Number Two tomor- 
row. Go to work on the morning shift with Tim O'Leary.” 

That was how Hunky graduated from bankman to oiler. 
And he was as good an oiler as ever worked on a dredger. Keep- 
ing the moving parts of the big boat bathed in lubricant was only 
a small portion of his labors. He polished, painted, and scrubbed. 
He cursed the oilers on the other shifts for their untidiness. He 


“Could you 


fought with the winchman to keep the winchroom deck clean. 
He worked the eight hours of his shift and came back for more. 

His was a true labor of love. A month after he went to work as 
oiler, Number Four looked like a new boat, instead of the ten- 
year-old scow that she was. 

And three months later Number Four handled 140,000 cubic 
yards of dirt in a thirty-day period, a new record. And Hunky 
was probably more proud of it than the superintendent. No 
one seemed to understand how it had been done. Possibly it 
had been sheer luck. And possibly Hunky had set an example 
that had inspired the whole crew to greater efficiency. 

The rainy season came around. At least, they call it the rainy 
season, though in a country where there is some two hundred 
inches of rain a year, one season seems almost as rainy as another. 
The San Juan, where Number Four was working, went on its 
usual rampages. Muddy, swollen with débris, it would rise 
twelve or fourteen feet in as many hours. 

It was dangerous business for dredgemen. Lives at stake. 
Two hundred thousand dollars worth of dredger in the balance. 
It was a game that called for nerve, and judgment, and iron con- 
stitutions—and loyalty. And Hunky had them all. 


UNKY and Tim O'Leary had the graveyard shift on this 


particular night. It was storming wildly. The rain was 
beating down in sheets. The wind was roaring through the 
jungle around the clearing. The river, black with tropic mud, 
was singing an ominous song. 
Number Four was in a bad place on a turn of the river across 
from the camp. Ordinarily a platinum dredger has a pond of its 
own, where it is comparatively safe from the vagaries of the 
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main stream. On this night, however, the big boat had worked 
out dangerously near the main channel. 

To be -sure, ‘her ‘tailing stacker had thrown up a bulwark of 
sorts which protected ther ‘from the full sweep of ‘the current. But 
tropic ‘rivers jplay strange ‘tricks. With their beds disturbed by 
dredging, with ‘their ‘levels rising ten or fifteen feet above the 
normal, ‘they may change ‘their channels 
overnight. And wee tto ‘the luckless 
dredger ‘that gets in ‘their way. 

The river ‘was rising steadily. Bob Pur- 
cell, the dredgemaster, .and Lancaster, the 
super, had worked all eve- 
ning in the pouring rain.and a? 
howling wind. ‘They had 4 
the native crew of'!bankmen . \ 
out, they had sunk new 2 - 
“deadmen” and doubled si 
up the headlines. 

Hunky, though he did 
not go on shift until.eleven 
o'clock, had labored man- 
fully with the rest of the 
crew, though no one had 
sent for him. There was a 
worried look on his face, 
and sweat and raindrops 
ran from his brow. From 
time to time, as he swung 
his shovel, he paused for 
a moment and stared out 
across the black, swollen 
stream, as though to as- 
sure himself that his beloved dredger was still safely anchored. 

At ten-thirty Lancaster decided ‘that sufficient precautions 
had been taken to protect the boat, sent the bankmen back 
across the river in dugouts to the native camp, and turned in. 
Hunky and Bob Purcell walked over to the power house to dry 
out their soggy clothes. 


TANDING in front of the roaring boiler that ran ‘the ‘turbo- 
generator which supplied electric power. for Number Four 
and the other Consolidated dredgers farther down the river, 
Hunky glanced apprehensively at the dredgemaster. 

“Think she’s safe, Mr. Purcell?” he queried. 

The dredgemaster shrugged. ‘““Sure she’s safe. 
worry about, Hunky.” 

The oiler pulled out.a,greasy bandanna and wiped the moisture 
from his face. “I'd sure hate to lose her.” 

Purcell laughed. “‘ You'd hate to lose her! You're a queer one, 
Hunky. Anybody would think that boat belonged to you, the 
way you fuss about her.” 

Hunky rubbed his chin with his knuckles. ‘Well, she’s a 
good boat. An’ it makes me sick to think of her gettin’ away and 
bein’ all smashed up.” 

The dredgemaster grunted. “Don’t you worry about that. 
You keep her oiled. That’s your job. The rest of us will see that 
she doesn’t get away.” 

Hunky nodded dubiously. “Yeah, I'll keep her oiled.” 

Purcell turned toward the door of the power house. “I’m 
going to turn in now. Tell O'Leary to call me and Lancaster 
if the river rises higher or if anything crops up.” 

“Yes, sir. I'll tell him.” 

At five minutes to eleven Hunky went over to the bunkhouse. 
Tim O'Leary, the winchman on the graveyard, was standing in 
the doorway. 

‘Rotten night,’ Tim growled. 

“Yeah,” Hunky nodded seriously. “The river’s up. They 
doubled up the headlines an’ sunk two more ‘deadmen.’ I’m 
right worried.” 


Nothing to 


IM grunted. “Sure, an’ it’s about that starboard winch 
ye’d better be worryin’. Her bearin’s was dry as a bone last 
shift.”’ 

Hunky’s eyes blazed. “Yeah, an’ whose fault was it? That 
fool oiler on the night shift. You never saw no bearin’s go dry 
on my shift.” 

“No? Well, ye want to see to it that I don’t,” Tim muttered. 

They walked down to the river. A square-nosed scow was 
tied to the short pier. Hunky took his place at the oars. O’ Leary 
huddled in the stern, his oilskins pulled up about his neck. 

“Mr. Purcell said to call him if the river rises any more,” 
Hunky said, as he shoved off into the stream and bent his broad 


July, 1928 


They found O’Leary curs- 
ing and pawing through 
the tool boxes. “Main 
fuse went out,” the winch- 
man said helplessly. The 
superintendent glowered 











back to the oars. # 

O'Leary sneered. ~~ 
“Guess we can han- 
dleher without him.” 

The big dredger 
was on the far side 
of the river. Her 
lights loomed faintly. 
The current was swift in ‘the main channel. Hunky had to fight 
every inch of the way. But at last he brought the scow alongside 
the dredger, leaped out, and made fast the painter. 

They found the winchman and oiler whom they were to relieve 
in the winchroom. ‘‘How’s she goin’?” Tim asked. 

“Not too good.” The winchman shook his head. “The river's 
raisin’ old Ned tonight. If it was left to me, I'd close down till 
this storm is over.” 


Of. laughed. ‘Close down me grandmother’s ghost! 
What kind o’ yardage would we make if we closed down fer 
every little storm that comes along? Ye'd better tell that one to 
Mr. Lancaster.” 

The winchman nodded. “ Maybe I will.” 

The two members of the night shift dropped into their scow 
and shoved off toward the far shore. Hunky, a worried frown 
wrinkling his low forehead, went about his duties. As usual when 
going on shift, he went over the boat from end to end. 

An hour had passed by the time he had made his rounds and 
returned to the winchroom. 

““How’s she look?” O'Leary asked with a grin. “Think we'll 
be floatin’ down the river soon?” 

Hunky blinked, swallowed, and rubbed his chin with his 
knuckles. “River's risin’. That port headline looks to me like 
she was givin’ some. If that carries away, the current’ll swing 
us around an’ throw all the strain on the starboard lines. They'll 
let go, sure.”’ 

O'Leary laughed skeptically. 
cables bust?” 

““No-o-o. But I’ve seen ‘deadmen’ pull out, partic’larly when 
the ground’s all soaked up.” 

**An’ when ye see another ‘deadman’ pull out, come an’ tell 
me, will ye?” 

Hunky failed to respond to the other’s chafing. “I guess you'll 
know it without me tellin’ you,” he said quietly. “It'll mean the 
wreckin’ o’ the boat.” 

Hunky passed out into the beating rain, swinging his oil can. 

a hour later he hurried into the winchroom. His face was 
white. 

“Port side line carried away, Tim!” he shouted. 
close her down an’ get help.” 

O'Leary took one look at the oiler’s 


“Did ye ever see one o’ these 


** Better 


(Continued on page 130) 
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.| News the Cameras Bring 







As a Bird Sees Two U. S. Fleets 


Aero Engines on Trial An unusual airplane view of more than a hundred 


Only airplane motors that pass Naval craft anchored in Guantanamo Bay, Cuba, 
severe tests will be certified by after recent maneuvers of the Atlantic and Pacific 
the U. S. Commerce Department fieets. In the middle distance the hospital ships 
under its system just established. Relief and Mercy are identified by their white paint 


The picture shows the examina- 
tion of a 5-cylinder radial machine’ 





fight — 
igside abs ; —— 
lieve 
iver’s 
n till 
host! 
mn fer 
ne to 
SCOW 
rown 
when Auto Driven on Rocket Principle 
Driven by the force of the recoil from explosions of powder, A Pole-Bound 
: and which is converted into power applied directly to the axles, this ; ; 
new car invented by Max Valier, a German, is said to attain a Flying Ship 
‘ speed of 60 miles an hour eight seconds after it starts. The Astriking photograph 
we'll inventor claims his idea solves the problem of fuel weight of the dirigible Italia, 
in which General 
. his , — : ee Umberto Nobile 
: 1 | ie plans to visit the 
like 3 North Pole, nosing 
wing to earth in Pomer- 
ey’ ll ania after weathering 
storms for twenty- 
four hours since mak- 
hese ing start from Italy 
vhen 
tell 
ou'll 
. the : 
A Nonstop Tractor Feat 
an. “Joe”. and “Bill” Battaglia, 
f Californians, smash Aus- 
was tralia’s 118-hour world’s rec- 
ord by driving a tractor ten 
-tter } days and nights. California 
University officials timed them. 
The Mayor of San Jose (right) 
1 30) presents them with a cup 



















Charley Paddock, 
world’s record 
holder for the 100- 
meters —10 4/10 
seconds—who 
probably will have 
to beat Helmut 
Koernig, the Ger- 
man, who has done 
it.in 10 3/10 sec- 
onds_ unofficially 
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yny—Dark Horse’ 
Olympic Games 


By LAWSON ROBERTSON 


Harold Osborn, whose 
high jumping indicates 
an excellent chance for 
him to capture first 
in this Olympic event 
















N AMSTERDAM’S 
Olympic! Stadium _ this 
summer, for the first time 
in a long stretch of years, 

the deep-throated German 

“Hoch!” is going to be heard 

when “‘rooters” of a score and 

more of nations acclaim vic- 
torious countrymen. As competitor or 
coach at a half dozen Olympics, I’ve 
listened to the shrill “Attaboy!” of the 
winning Yank, the “Well run!” of the 
emotion-repressing Briton, the voluble 

““Vivas!” of the volatile Latins. Others, 

too. I’ve even heard the high-pitched 

“Banzai!” of the Japanese—when Oda 

won sixth place in the hop, step, and 

jump in Colombes Stadium 
in 1924. | 
But this year I'll hear the 

German “Hoch!” or miss a 

guess built on a thorough 

first-hand study of recent 

German athletic activities. 

Germany is out to win—if 
not in this Ninth Olympics, 
then in the Tenth Olymp- 

ics in Los Angeles in 1932, 

I don’t think the Ger- 

mans will be strong 

enough to beat the great 
team that we will send 
to Amsterdam, but they 
will probably beat the 

Finns for second honors, 

and by 1932 they will 
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they turn to the sport page. Why? The answer is one 

word: Victory! The front pages tell largely of failure 
and defeat, of those who commit suicide, get divorced, go to 
jail. But the sport page tells of those who fight, win, conquer 
obstacles. In this article, a famous coach tells of noted ath- 
letes. It is a story full of youth, adventure, victory—the things 
that thrill us most. Here, too, is a story of a new German “Big 
Push” undertaken ten years after that of the gray-green wall. 


ATCH a car full of men reading the morning paper on 
their way to work. A glance over the main news and 


The author, Lawson Robert- 
son, head coach of the 
United States Olympic team, 
who predicts victory in 
the Games at Amsterdam 
this year with Germany 
second and Finland third 


be dangerous rivals even to Uncle Sam. 

Sometimes when I read what some high- 
browed gentleman has to say about our 
American “over emphasis” of sport, I 
have to smile. Compared to the prepara- 
tion of Germany and some other Euro- 
pean nations for this year’s games, our 
preparation, thorough as it has been, 
seems almost casual. 

I went to see what the Germans were 
doing to develop their Olympic team. I 
hadn’t been in the stadium in Leipsic— 
the great general headquarters for Ger- 
man track and field sport—for two min- 
utes when I realized the Germans were 
taking their athletics with characteristic 
national seriousness. While I waited to 
talk with Dr. Waitzer, the national sport 
instructor, I was courteously requested to 
stop smoking. 

“But,” I objected, just to hear what 
he would say, “I’m not an athlete.”’ 

“That,” I was told, “makes no dif. 
ference. This stadium is devoted to 
physical development, and no one may 
smoke.” 

Almost 4,000 athletic clubs with a 
total membership of more than 300,000 
athletes, Dr. Waitzer told me, are con- 
trolled by the Governmental Board for 
Light Athletics that is promoting track 
and field athletics throughout Germany. 
The country has been divided into seven 
districts, each of which has its chief sport 
instructor, who travels from town to 
town instructing club sport instructors. 
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DeHart Hubbard,the 
only man living, so 
far as known, who 
consistently can 
make a broad jump 
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Lloyd Hahn, Nebraskan who is running star of the Boston A. A., 
and will meet Dr. Otto Peltzer in the 800-meters race at Amster- 
dam. Peltzer, the greatest athlete ever developed by Germany, 
holds the record, but Hahn has done the fastest half mile—1:51 4% 


23 








of 25 feet and who 
often goes over that 
distance. He seems 
a certain winner of 
this Olympic event 





Every town has its cinder track; almost 
every city its stadium. Today German 
athletes are credited officially with three 
world’s records, have broken two others, 
and have come within easy striking dis- 


tance of three more. In the last two 
Games we have won a third of the run- 
ning events; Germany's strength isn't 
going to make it any too easy for us to 
win a third of the thirteen running 
events this year. 

The finest athlete ever developed in 
Germany is Otto Peltzer, the blond six- 
foot Doctor of Philosophy who holds 
world’s records at 500 and 800 meters 
and 880 yards, who has lowered the 
present official world’s record for 1,500 
meters, and who has won victories over 
the greatest middle distance runners, 
Paavo Nurmi of Finland, D. G. A. Lowe 
of Great Britain, and Edvin Wide of 
Sweden. If he can recover from his recent 
serious injury, the high spot of this year’s 
cinder-path competition will come when 
Dr. Peltzer measures strides with the field 
of marvelous runners in the final of the 
800-meters event. 

Right here let me say that I am writing 
this before the final try-outs for our 
Olympic Team; so, when I speak of some 
athlete as an Olympic contestant, please 
make the mental reservation: “If he 
makes the team.” 


HE man who is likely to push Peltzer 

the hardest in the 800-meters is Lloyd 
Hahn, the Nebraskan who runs for the 
Boston A. A. Hahn has done the half 
mile in one minute fifty-one and two- 
fifths seconds—the fastest half mile ever 
run officially. It will take the best man in 
the world to beat him. The runner most 
likely to fight it out with Hahn and 
Peltzer is Douglas G. A. Lowe of Great 
Britain, the winner in 1924. 

I'm rooting hard for an American vic- 
tory in this event, but I am afraid Peltzer 
may win. But in Olympic competition you 
never can tell. Lee Barnes, a seventeen- 
year-old schoolboy, was a dark horse 


‘ 


? ’ € 
{ é 
si é lat > 4 
¢ + 
A 2s 


when he tied Glenn Graham for 
first in the pole vault in 1924. 
Eric Liddell, the Scotch parson 
who passed up his natural event 
because he wouldn’t run on the 
Sabbath, was another when he won the 
400-meters that same year. And Ted 
Meredith was a dark horse when he won 
the 800-meters in 1912. But the darkest 
horse of all was Paul Pilgrim when he 
won the 800-meters in Athens back in 
1906. James D. Lightbody, winner of 
three Olympic championships in 1904, 
came into the home stretch ten yards to 
the good. Then Lightbody slowed down, 
smiled at his admirers, and glanced back 
over his right shoulder to see how badly 
he had beaten the field. Pilgrim slipped 
between him and the pole, streaked for 
the tape, and won! 


HILE most things Olympic have im- 
proved considerably since I made 

my first trip to the big Games in St. 
Louis in 1904, the starting of the sprint 
races has remained almost uniformly bad. 
I cherish the hope that we'll get good 
starting in the sprints at Amsterdam. 
We're going to take ten mighty fine 
sprinters over on the President Roosevelt, 
and I want to see the sprints decided by 
hair-raising finishes—not by sour starts. 
We have a good chance of winning 
both the 100-meter and 
(Continued on page 114) 





Otto Peltzer, the cman 


Doctor of Philosophy, who 
holds world’s records at 
500 and 800 meters and 
880 yards and has beaten 
Nurmi of Finland, D. G. 
A. Lowe of Great Brit- 
ain, and Wide of Sweden 


co 


The Olympic 
Games of 1924 
in the Colombes 
Stadium, Paris, 
in which Nurmi, 
Ritola, and other 
Finns put their 
country on the 
athletic map and 
called world at- 
tention to F:n- 
land's progress in 
different fields 











































Sabin Carr of Yale, world’s 
pole vault title holder, who 
is expected to fight it out 
with Charley Hoff, Norway. 
They are always over 13 feet 
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Carl Ben Eielson, Wilkins’ 
pilot on the first completed 
America-to-Europe airplane 
flight over the Polar Sea. The 
map shows the trail they 
blazed and previous Polar 
flights of Byrd and Amundsen 
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Captain George H. Wilkins, 
first after two failures to cross 
the Polar Sea by airplane, 
showing, as indicated on the 
map, the way to shorten the 
distances between great world 
cities by direct air routes 








lyers Again Beat the Arctic 


Continents Brought Hundreds of Miles Nearer 
Together by Wilkins and Eielson in Polar Flight 


VER a bleak, uncharted desert 

of ice, two fur-clad explorers 

sped in a little streamlined 

monoplane, blazing an air trail 
across the Polar Sea. Apparently angered 
at such daring, the Arctic loosed its fury, 
hurling upon them blinding snow and 
roaring winds. Under the lashing, the 
winged machine reared and tossed de- 
fiantly—and rode through the storm 
unscathed. 

A message flashed to an astonished 
world. It said that the little ship with 
its two birdmen—Captain George H. 
Wilkins, Australian explorer, and his 
American pilot, Carl Ben Eielson—had 
safely crossed the mysterious “blind 
spot” of the earth, from Point Barrow, 
Alaska, to Green Harbor, Spitzbergen. 
In twenty and a half hours they had gone 
2,200 miles on the wing—three fourths 
of the way over perilous regions never 
seen before by man. 

That amazing flight of April took the 
world by surprise. 

The article in last month’s PopuLar 
Scrence Monta y, detailing the Polar 
plans and purposes of Wilkins and of 
General Umberto Nobile and based on the 
latest authentic information available, 
was written with no idea that either ex- 
plorer’s flight would be made so soon. 

In the words cf Commander Byrd, 
the Wilkins. adventure was the greatest 
flight ever made in the North. And 
Roald Amundsen, veteran Polar ex- 


By ELLSWORTH BENNETT 


plorer, declared “no flight has been made 
anywhere, at any time, which could be 
compared with it.” 

Why? 

First of all, it brought near to practical 
achievement a dream of centuries—a 
northern short cut for commerce across 
the world. The map on this page shows 
how the trail they blazed will shorten by 
hundreds of miles the distances between 
the world’s great centers: for example, 
between New York and Peking, or London 
and Tokio, or San Francisco and Moscow. 
Here may be seen a future crossroads of 
commerce, where winged ships will pass 
under the midnight sun. 


QUALLY important was the contribu- 
tion to scientific knowledge, particu- 
larly meteorology. Wilkins’ chief goal has 
been to establish five stations near the 
North Pole and twelve near the South, 
from which weather in the temperate zones 
might be forecast years in advance. To 
this end, observations during his Arctic 
flight are invaluable. 

Finally, the exploit was a supreme 
triumph for aviation. Probably no flight 
was ever made in the face of so many 
unknown hazards or such difficult prob- 
lems of navigation. Trans-Atlantic 
flyers have had continents to aim at. 
Wilkins had a tiny island—a mere speck 
in thousands of miles of sea and ice. That 
he and Eielson reached their goal was due 
to careful planning, scientific prepara- 


tion, and courage in overcoming fearful 
obstacles. They deliberately plotted a 
course that carried them 300 miles south 
of the pole at the nearest point. Heroic 
perseverance after repeated discourage- 
ments carried them through. 

It was Wilkins’ third attempt and 
Eielson’s second, and at first it seemed 
as though ill fortune still trailed them. 
The little Lockheed Special plane, weigh- 
ing 1,800 pounds, was loaded with 3,400 
pounds of fuel and supplies. Four 
attempts to get it into the air failed; and 
three times its skiis were wrecked. At 
last, on Sunday, April 15, they rose and 
sailed into the unknown. 

On they flew past the forbidding peaks 
of Grant Land, and as they neared the 
little speck which was their goal, a 
swirling blizzard flung itself around their 
little ship. Wilkins was hurled from his 
cabin seat. Eielson hung to his steed like 
a broncho buster and nosed it downward 
in the blinding snow with supreme skill 
to a safe landing on desolate Dead Man’s 
Island, only thirty miles from their desti- 
nation. 

There the flyers remained stormbound 
for five days. When the storm subsided 
they managed, after three thrilling 
attempts, to fly to Green Harbor, whence 
Wilkins sent his victorious message. 

So the Arctic is robbed of more of its 
mystery. Now millions wait while Wilkins 
and Byrd plan soon to speed by plane 
into the frozen fastnesses of the Antarctic. 








J uly. 





L 
tc 
w 
82 
Pp 
tt 
n 


y, 1928 


ie 
ie 








July, 1928 


POPULAR SCIENCE MONTHLY 


25 


he Truth about Fuelless Motors 


An Illuminating View of the Latest 
Claims of Power Out of Nothing—The 
History of Perpetual Motion Hoaxes 


By E. E. FREE 





HE Hendershot “‘fuelless mo- 

tor” announced recently by 

Lester J. Hendershot, of a 

suburb of Pittsburgh, has 
brought numerous similar proposals 
in its train. 

A Brazilian priest, Father Antonio 
d’Angelo, has declared his “ionic 
motor” runs by some mysterious 
property of the iron cores and mag- 
nets it contains. D. E. Lame and J. 
A. Townsend, of Clearwater, Fla., 
make similar claim for their device. 
Alfred M. Hubbard, of Seattle, 
claims to have invented a motor 
driven by some equally novel “ener- 
gy” of the air. Two Bavarian in- 
ventors, Frederich Brandhuber and 
A. Altschaefl, describe a motor 
tapping the same source of energy 
claimed for the Hendershot motor, 
the magnetism of the earth. 

The Hendershot motor operates, 
he says, by “‘the same force that pulls 
the needle of the compass around. I 
learned that by cutting the same line 
of magnetic force north and south I 
had an indicator of the true north 





[F JAMES WATT had died of 
whooping cough as a child, 
would the steam engine have been 
invented? If the Morses had had 
no son Samuel, would telegraphic 
communication be unknown? Do 
great inventions hang upon indi- 
vidual genius or upon an accum- 
ulation of knowledge? 





@ Before you decide, read _ this 











article by Dr. Free, president of 
the New York Electrical Society. 
Tracing man’s quest for a fuelless 
motor, he concludes that if suc- 
cess comes, it will be through 
many experimenters advancing 
step by step, rather than by in- 
dividual geniuses. 


@ Great inventions grow like a 
coral island, instead of suddenly 
like a volcanic peak thrust above 
the sea. They are built of innu- 
merable small discoveries by many 
men. Science expects long, pa- 
tient plodding before the fuelless 
motor can be a reality. 








and that by cutting the magnetic 
field east and west I could develop a 
rotary motion. I now have a motor 
built on that principle that will rotate 
at a constant speed, a speed predeter- 
mined when the motor is built. It can 
be built for any desired speed, and a 
reliable constant speed motor is one of 
the greatest needs of aviation.” 











* 


», 


Lester J. Hendershot, inven- ns 
tor of the “‘fuelless motor,”’ 
who says it operates by the 
same force that affects a com- 
Pass needle. The “heart” of 
the motor is said to be a mag- 
net wound with special coils 















or 


A model plane equipped with a 
model Hendershot ‘‘fuelless motor.”’ 
There is no record that this ship has ever flown 


Barr Peat, friend and manager of 
Hendershot, asserts that the device con- 
tains a special magnet so wound with 
wire coils that the motor rotates in a 
direction opposite to the rotation of the 
earth beneath it. This magnet will have 
to be “recharged,” according to Peat, 
after 2,000 hours of operation. Absence 
of heat when the motor is running is due, 
Peat says, to the fact that “‘magnetic 
forces are cold’’—a statement with which 
most scientists would disagree. 

That is the sum total of information 
given the scientific world by Hendershot 
and his friends; that and the fact that a 











D. E. Lame (left) and J. A. Townsend with the 
original model of their “‘magnetic motor,’’ which 
they say uses magnetic energy stored in hard steel 


small model has actually been seen to run 
by persons of unquestioned integrity. As 
this article is written no independent 
expert of recognized scientific qualifica- 
tions is known to have taken the motor 
apart or to have subjected it to complete 
engineering tests. 


ONCERNING the magnetic theory, 
and other theories recently urged by 
the several inventors of fuelless motors, 
scientific opinion has been severely 
skeptical. Prof. Alexander Klemin, head 
of the Guggenheim School of Aeronautics 
at New York University, has expressed 
doubt of the possibility of any such motor. 
So has Dr. J. B. Whitehead, Dean of the 
Engineering School of Johns Hopkins 
University. President S. W. Stratton, of 
the Massachusetts Institute of Technol- 
ogy, remarks that even if a motor to 
operate on the earth’s magnetic field 
could be constructed, it would probably 
weigh at least a thousand times as much 
as a complete airplane. 

Prof. W. B. Hall; of Yale University; 
William H. Meadowcroft, assistant to 
Thomas A. Edison, and a distinguished 

electrical expert in his own right; Prof. 
H. H. Sheldon of the Department of 
Physics of New York University, and 
many others, share the 
doubt. 

America’s most dis- 
tinguished electrical ex- 
pert, Prof. M. I. Pupin, of Colum- 
bia University, has said, “I cannot 
understand how sufficient power 
can be generated in this manner to 
operate a heavy object. I fail to 
place any confidence in it.” 

This skepticism of science is not 
based upon mere conservatism, nor 
even upon recollection of the 
thousands of power- 
from-nothing devices 
which have been pro- 
posed and found want- 
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ing. It rests upon the fact that such 
theories are believed definitely con- 
trary to known facts. 

It is quite true that the earth is a 
great magnet. If a pair of giants 
could wave a thousand-mile wire 
back and forth across the magnetic 
pole of the earth, as scientists move 
small wires past the poles of magnets 
in the laboratory, they might obtain 
a few horsepower—no more—of 
electric current, pulsing through the 
wire. In a small space like that which 
could be occupied by an airplane 
motor or from which electric or 
magnetic forces could be tapped by 
wires or rods attached to the air- 
plane, the amount of the earth’s 
magnetic force available would have 








Patent Office had declined to con- 
sider this device until an operating 
model was submitted, a policy 
now followed in all claims for de- 
vices producing perpetual motion 
or power out of nothing. So far no 
American inventor has met this 
demand. 

Is the quest for a fuelless motor, 
then, entirely hopeless? Not at all. 
Sources of unharnessed energy do 
exist, all scientists believe. The 
power of the winds is almost un- 
tapped, the waves likewise. Greater 
still are the energy of the tides and of 
the earth’s motion. Sunlight is still 
very little used. But if these 
theoretical sources of fuelless power 
are ever reached for man’s benefit, it 








to be measured in gnat power, not 
horsepower. 


IS conclusion rests on many thou-’ 


sands of measurements of the magnetic 
forces of the earth made by scores of 
scientists in every civilized country and 
carried around the world and even over 
the oceans. 

But to criticize this magnetic theory all 
one needs is an ordinary woodsman’s com- 
pass. Take off the glass top and touch the 
moving needle. Note the tiny force that 
will keep it from pointing toward the 
north. The weight of a feather is ample. 
Yet the compass is as efficient a magnetic 
engine as any well-tested device known to 
science. If any fuelless motor really works 
on the earth’s magnetic energies, the 
greatest power it can develop is believed 
to be the power shown by a magnetic 
needle of equal size. 

The electric forces of the earth might 
seem more probable sources of power than 
the magnetic ones. Sometimes these 
electric potentials run into millions of 
volts, as is apparent when lightning 

_strikes. Anyone who has nerve enough to 
repeat Benjamin Franklin’s experiment of 
bringing down lightning on a kite string 
can use it to light a tiny lamp or to turn a 
small motor. 


NE ingenious device that is really a 
motor run by atmospheric electricity 
rings a small bell, hung a few yards above 
the ground and so arranged that it collects 
a little of the atmospheric electricity. The 
attractive force of this 
electricity, like the 
force by which electri- 
fied rods pick up bits of 
paper, is then made to 
drive the small clapper 
of the bell. Never, ex- 
cept perhaps for a few 
moments while the 
electricity of the air is 
changing, will the tin- 
kle cease so long as the 
apparatus is in working 
order. 

Although much more 
powerful than the 
earth’s magnetic 
forces, these electric 
forces are still far too 
weak usefully to oper- 
ate a motor. In a re- 
cent statement the De- 
partment of Terrestrial 





R. W. Hochstetter, (left), Pittsburgh research 
expert, shows how tiny hidden batteries run “fuel- 
less motors”? which he has built to demonstrate 
how easy it is to hoax observers with these devices 


Washington calculated that the energy 
obtainable in theory by catching the 
electricity of the atmosphere over the 
entire state of Wisconsin would total only 
twenty kilowatts of power—enough, at 
its dangerously high voltage, for one dim 
electric lamp. 

The record of attempts to find some 
source of free power or perpetual motion 
goes back at least seven centuries, for 
there is preserved in Paris a drawing of a 
“self moving wheel” devised by Wilars de 
Honecort about 1250. About 1648 
Edward Somerset, Sixth Earl of Wor- 
cester, invented a similar device, and so 
did Jean Ernest Elie-Bessler Orffyreus, 
of Cassel, in Germany, in 1718. 

Early in the last century Charles 
Redhoeffer, of Philadelphia, constructed a 
“fuelless motor” the fraud of which was 
exposed by Robert Fulton, inventor of the 
steamboat. It was operated by a cun- 
ningly hidden string. The famous Keely 
motor in Philadelphia was 
a fake worked by com- 
pressed air. 

Two years ago in the 
House of Representatives 
in Washington there was 
debated the merits of a 
free-power motor invented 
by Garabed T. K. Gira- 
gossian, of Boston. The 











Magnetism of the Car- 
negie Institution of 


Father Antonio d’Angelo showing his “ionic motor,’’ which still must 
pass tests of science. 


Above: G. Reutter and his clock that rewinds itself 






















will probably be by the labor of 
trained scientists slowly advancing 
step by step, not by accident. 

When someone comes to you with a 
fuelless motor, seeking approval or in- 
vestment, the first question to ask is: 
Has the device the backing of reputable 
scientific men who are personally expert 
in whatever forces the device purports 
to use? The next query is whether the 
device really produces power to run other 
machines? And can its power output be 
measured on standard meters of some 
kind? And is this power output greater 
than any power put in? 

Even if a motor meets these tests, you 
must still watch for plain fraud, like the 
concealed storage batteries said to have 
been hidden in the cushions of the 
engineless automobile exposed not long 
ago in Kansas City. 

With any alleged fuelless motor it is 
necessary to be suspicious of all supports, 
rods, belts, wires, and other connections 
to walls or floor, no matter how innocent 
these seem. Each one should be discon- 
nected and examined. What appear to be 
solid pieces of wood or metal used as 
bases, magnets and so forth should 
be examined for hollow spaces con- 
cealing batteries or reservoirs of 
compressed air or other powers. 
Possible supplies of electromagnetic 
energy from coils concealed in walls, 
floors, or tables must be 
looked for and excluded. 
Remembering how many 
hoaxes of the past have 
fooled men of average 
high general intelligence, 
who nevertheless lacked 
the special and technical 
knowledge that can be 
gained only by 
years of study; 
and remembering 
how the hoaxes 
», have puzzled 
evenexperts who, 
though their 
knowledge of natural forces made them 
suspect trickery, were unable to discover 
that trickery—you should not depend 
upon your own judgment and your own 
ability to detect deceit unless you are 
yourself an expert in the subjects which 
the invention concerns. Only a scientist 
is fit to judge a scientific invention. 

Any day it may be proved that man’s 
ingenuity has contrived a real fuelless 
motor, but meanwhile man’s ingenuity 
will contrive device after device based on 
nothing but clever fraud. 
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Four eggs from Africa. Left to 
right: ostrich, aepyornis maximus 
(with a capacity of two gallons); 
albatross, and ordinary chicken 


Now TI Tell One—About Africa 


True Stories That Sound Like Fibs of the Land in Which 
Ant Hills Are Big as Houses and Hens Lay 24 Eggs at Once 


N AFRICA stone floats, paper flowers 
grow wild, trees wear feathers, and 
fish wriggle out of the ocean to sun 
themselves. 

Hens taller than a man lay two dozen 
eggs at a time, packed in one stout shell 
for the convenience of wholesale bakers. 
Blossoms spread their petals and fly 
away when picked, leaves turn into but- 
terflies, twigs into bugs, and birds make 
a business of leading hungry travelers to 
hollow trees full of honey. 

There are trees that are said to cure 
fever, snowstorms on the equator and 
ants that build hills as high as houses— 
but the shades of Baron Munchausen, 
Sinbad the Sailor, and others of the An- 
anias Club warn me to stop and explain 
while I can. 

Evidence that stone does float when 
conditions are right is the principal 
attraction of the great Congo Caves, a 
few miles from Oudtshoorn, South Africa. 
A Boer farmer broke three ribs while 
exploring the caves when the stone floor 
suddenly gave way beneath him. Hours 
later he came to, at the bottom of what 
had once been a_ subterranean lake. 
Overhead, like ice left across the top of a 
suddenly drained water tank in mid- 
winter, was a sheet of limestone half an 
inch thick, that must 
have been deposited on 
the surface of the water 
that had stood there 
thousands of years. 

In most of South Af- 
rica it rains in seasons of 
roughly six months, fol- 
lowed by six months 
with hardly a cloud. On 
Table Mountain, just 
behind Cape Town, Na- 
ture has met the problem 
by evolving a white, paper blossom called 
the everlasting flower. It looks and feels 
like paper and will keep indefinitely with- 
out water. On the same mountain, and 
only on the Cape peninsula, are trees 
covered with what look like silver feath- 
ers, instead of leaves. 

At Durban, on the east coast of South 
Africa, is the white mangrove tree whose 
roots stick up out of the sand. There the 
mud skippers—minnows—daily flop out 
onto the shore, climb the mangrove roots, 







By THOMAS W. PHELPS 















A golfer gets “in the 
rough” on one of the 
gigantic ant hills on 
the links of Ndolo, 
Northern Rhodesia. 
Right: A South African 
baobab tree, whose 
fruit is believed by the 
Boers to protect those 
eating it from fever 


and when disturbed take refuge 
down burrows of a kind of swim- 
ming crab. 

One of the first recipes learned 
by the South African housewife at 
Oudtshoorn is that for “four-three- 


A South African Railways photograph of the 
“tice chamber” in the Congo Caves. Above: The 
insect that looks like a stick, alone and on a twig 


two-one” cake. Ingredients are four 
pounds of flour, three of sugar, two of but- 
ter, and one ostrich egg, roughly equivalent 
to two dozen of our chickens’ eggs. 
Bigger by far than the ostrich, though, 
was the aepyornis maximus, a Madagas- 
car fowl, now extinct, which stood eight or 
nine feet high and laid an egg three feet 
in circumference. Unbroken aepyornis 
maximus eggs discovered so far have 
proved too old to hatch. 

Do you doubt that a blossom may 
spread its petals and fly away? Perfectly 
possible in Africa where leaf hoppers, in- 
sects pink to yellow in color, arrange them- 
selves in the form of a flower, probably 
for protection against their 
natural enemies. There is 
a leaf butterfly which plays 
a similar joke on people. 
The tail on its wings re- 
sembles the stem of a leaf, 
and a dark line down the 
middle of its wings passes 
for the midrib. | 


ONEY guides are 

found all through 
South and Central Africa. 
South Africa has five species 
alone. The birds call per- 
sistently to attract attention, then, when 
you walk toward them, fly from tree to 
tree where bees nest. After the honey has 
been removed they rush in and eat the 
young bees. Their only weakness as 
guides is that they like young wasps. 

In the eastern Congo it is possi- 
ble to sit in the midst of a luxuriant 
banana plantation and with field 
glasses watch a blizzard raging on 
top of Margherita, the highest peak 
in the mountains of the Moon 
group. Kilimanjaro, the highest 
mountain in Africa, 19,710 feet, 
and Kenya are likewise snowcapped. 
The equatorial African mountain- 
eer must guard against sunstroke 
and frozen feet at the same time. 

Smaller mountains, but no less 
remarkable considering how they 
come to be, are those erected 
throughout Central Africa by ants. 
On the aviation field at Ndolo, 
Northern Rhodesia, is an observer's 
stand built on top of an ant hill. 
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S YOUR wife as smart as you? r 
How many times have you ar- 
gued the point! Did you ever 
settle it? Here, for the first | 
time, a psychologist of recognized we 
ability presents a scientific answer. ae 
mo! 
of 1 
@ Mr. Lecky, a member of the De- - 
partment of Psychology in Columbia _ 
. . . no 
University, has been investigating set 
; ‘ by 
-the subject for years. He tells, in a 
fascinating way, why the world has *“ 
produced thirty-one famous men for . 
every woman genius, and how mys- the 
“ me 
terious forces cast the sexes for hay 
e ° A . ° ne 
widely different réles in life. ee 
for 
@ You may not agree with the au- 
thor, but you will be interested in his ™ 
reasons for believing that men are pee 
*. 8 — ou 
originators and women imitators. we 
The one woman genius of science—Madame Curie, discoverer of radium - 
‘ in 
on 
. 
n Answer to the Age- 
wo 
ele 
9 ere 
re Women AS Smart As VMienf | = 
e be: 
cir 
- i aaa far 
By PREscoTT LECKY de 
. . . . . . . as 
OUR wife or girl friend no _ possess of higher thought, feeling, and brain of the average man, which weighs tw 
doubt will admit, with little intelligence is being preserved through between 1,300 and 1,400 grams. Three tw 
argument, that women the _ the genius of American women. are known to have weighed more than Sa 
world over are, on the average, But that was purely an opinion. A far 2,000 grams. One was that of the Russian po 
shorter in stature, lighter in more telling and specific argument, to novelist Turgenev. kn 
weight, weaker in muscles, and have most people, was the result of an exami- As to quality, Mrs. Gardener's brain Jo. 
smaller brains than men. nation of the brain of the late Mrs. Helen was found to “reveal a wealth of gray of 
But ask her to agree that women are H. Gardener, of Washington, D.C. This matter that is only equaled, but not ex- 
inferior mentally—then watch out for the _ brilliant feminist, you remember, was the ceeded, by the best brains in the Cornell " 
fireworks! first and only woman Civil Service Com- collection.” I 
For ages—from the time the cavemen missioner of the United States. She Here, then, we have one woman's we 
first drew pictures on the walls—the male _ willed her brain to Cornell University for _ brain, of fair size and high quality. What ne 
assumption of supremacy in intelligence study. The study was made by Dr. does it prove? sti 
remained almost unquestioned. But not James W. Papez, who announced that it Absolutely nothing. me 
in our generation! The glorious modern “presented abundant evidence that the As a matter of fact, the once accredited pr 
female, newly freed in body, newly inde- _ brain of a woman need not be inferior to _ practice of reading person’s mental abil- pe 
pendent in action and expression, rises that of a man of equal rank.” ities by; the size and shape of his head, ce 
vigorously to challenge the time-honored or, after death, by examination of the ce 
assumption. A ONCE this cautious statement was _ dead brain tissues, has passed to the th 
Are women as sniart as men? heralded as proof of the mental limbo of science’s discards. Hi 
“We'll say they are—and then some!” equality of the sexes. One newspaper Recently I read two significant news- al 
is the unanimous feminine answer when- even proclaimed a decisive victory for paper dispatches. One told of the dis- en 
ever the argument begins. And an in- womankind. Is such a conclusion cor- covery of a skull with a record-breaking da 
creasing array of witnesses has arisen to rect? Let’s look at the facts: brain cavity; the other, of a scientific ra 
support the contention. Only the other Mrs. Gardener’s brain was found to study of a brain far below normal size. gr 
day, for example, Count Keyserling, the weigh 1,150 grams. It happened that the Who, do you suppose, had possessed the 
famous German philosopher, summed up __ brain of Dr. Burt G. Wilder, one of the giant brain? A superstitious, ignorant po 
his impressions after a tour of the United founders of the Cornell brain collection, savage, living in the heart of Africa! And ch 
States with the statement, in effect, that also weighed 1,150—whence, evidently, the little subnormal brain had been the fa: 
the so-called “weaker sex” actually is the comparison with “a man of equal mental storehouse of the great writer, in 
dominating America; that what we rank.” Yet both were lighter than the Anatole France! Again, I spoke a mo- wl 
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ment ago of three male 
brains each of which weighed 
more than 2,000 grams. One 
of these was the brain of an 
imbecile! 

No, you can’t judge smart- 
ness by the size of a head; 
nor can you and your wife 
settle the point of superiority 
by comparing hat bands! 

Well, then, how can the 
argument be settled? 

For one thing, we can turn 
to the records of history. 
Intellectual achievement is 
the only practical measure of 
mental power. How, then, 
have women compared with 
men in actual performance? 

Dr. J. McKeen Cattell, 
formerly Professor of Psy- 
chology at Columbia Univer- 
sity, made a careful study of 
the thousand most noted 
individuals, the geniuses of 
the world’s history. He 
found that only thirty-one 
were women. In other words, 
the proportion of great wo- 
men to great men has been 
in the ratio of one to thirty- 
one! 

And of the thirty-one 
women, Doctor Cattell found, 
eleven were hereditary sov- 
ereigns, and eight became 
eminent through misfortunes, 
beauty, or other accidental 
circumstances. Ten gained 
fame in literature—‘“‘the only 
department in which women 
have accomplished much”’-— 
as compared. with seventy- 
two men in that field. The 


two remaining women were. 


Sappho, the ancient Greek 
poetess, of whose work we 
know almost nothing, and 
Joan of Arc, sainted heroine 
of France. 


T IS almost exclusively in 

emotional expression that 
women have obtained emi- 
nence at all. The most recent 
study of the fields in which 
modern women have gained 
prominence shows that 51.6 
percent are writers, 18.7 per- 
cent musicians, and 11.2 per- 
cent actresses. Jane Addams, 
the great social reformer of 
Hull House, Chicago, stands 
alone among women as an 
eminent sociologist, and Ma- 
dame Curie, discoverer of 
radium, is the only truly 
great woman scientist. 

In short, all the records 
point to the inevitable con- 
clusion that women have 
failed to measure up to men 
in practically every field for 
which statistics are available. 
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Members of the staff of Poputar Science Montuty selected these as 
thirty-one representative masculine geniuses. See how many you can 
identify, then check your answers on page 129. Do you agree with this 
selection? Write to us, giving your opinion on this interesting topic 





Why is this? Why is fem- 
inine genius comparatively 
rare? 

“Because women are nat- 
urally less intelligent,” say 
the men. 

“Then why don’t the 
standard intelligence tests 
show it?” retort the women. 

And there’s the rub. For 
the tests reveal that the 
average girl in grade school 
scores higher than the aver- 
age boy. Her memory is 
better, her senses are a little 
keener. Her average marks 
are higher. She more fre- 
quently skips grades and less 
often fails to pass. Mentally 
she is older than the boy of 
the same age until she 
approaches maturity, when 
the boy overtakes her. Col- 
lege girls and youths have 
approximately the same aver- 
age scores. All in all, there 
seems to be no important 
difference between the sexes 
in average natural intelli- 
gence. 


UT let’s inquire further 

to learn what kind of 
smartness each displays. We 
find at once that the girl sur- 
passes in subjects which re- 
quire no high degree of rea- 
soning or creative thinking— 
such as spelling, English, and 
foreign languages. She ac- 
cepts words and rules as they 
are taught, and learns them 
well, without necessarily rea- 
soning why. As a rule she 
doesn’t ask such questions as, 
“Why isn’t pie spelled like 
my?” or “Why do the 
Gérmans put the verb at the 
end of the sentence?” She 
has greater respect for the 
teacher and for every source 
of authority. By following 
the beaten path she gets 
higher marks. 

The boy, on the contrary, 
takes less for granted. He 
wants to know why. He is 
forever scheming and figur- 
ing. He excels in such sub- 
jects as physics, mathemat- 
ics, chemistry, and history, 
which require more original 
thought and investigation. 
And he is far superior in 
ingenuity, in devising ways 
to do new things. He is more 
the creative thinker. 

This vital difference in 
kind of intelligence persists in 
later years. On the whole, 
women, in mental make-up, 
are more the imitators and 
followers; men the origina- 
tors (Continued on page 128) 
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(Comfort and Luxuries 


Now Offered Air Travelers 








Passengers read newspapers and maga- 
zines with Pullman comfort in the lux- 
urious cabins of the day and night planes 
that ply between Berlin and Moscow 



































The promenade deck of the R-100, whose 
coming flight to America was announced 
in the June Poputar Science MontnHiy 











An office where business men can dic- 
tate letters in the clouds is part of the 
equipment of this new transport plane 


No better indication that the day of the 
passenger airplane has dawned and burst 
into full light can be found than the 
jaunty, matter-of-course way in which 
patrons board an airship. Picture at 
left of an embarking’ party“ is “typical 














©Pan American Atrways 

















The cabin of one of the latest and most richly 
appointed airplanes in regular passenger service. 
The opened doors give an idea of the luxurious 
upholstery and artistic metal fittings of the interior. 
The seats are large and roomy and are not crowded. 
Far greater freedom for movement of both legs and 
body is allowed, in fact, than can be enjoyed in 
many theaters and in many interurban busses 


The finest railroad trains, even the best hotels, 
make no greater or more detailed provision for 
comfort of passengers and guests than does this 
monoplane of the Pan American Airways carrying 
passengers regularly between, Key West, Fla., and 
Havana. It is equipped with three Wright engines 
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IRPLANE Passengers Can Dictate to Competent 
Stenographers, Enjoy Excellent Dining Service, 


and Sleep in Restful Beds in the Big New Planes 














AN air passengers fly in comfort? 

The answer is given in these photo- 
graphs. Not long ago a Middle West- 
ern business man who had said he 
would never patronize a passenger 
plane, because he disliked the incon- 
veniences of “camping out,” was pre- 
vailed upon to try one short trip. He 
found it was like camping out in, say, 
a metropolitan hotel. He ate, slept, 
played, and dictated letters to a ste- 
nographer. “They had almost every- 
thing,” he told a friend, “but a swim- 
ming pool and a golf course.” Perhaps 
the pool is not so far in the future, if 
we judge from the comfort already 
achieved for passengers, as illustrated 
by these photographs. 

So far only the dirigible R-100 pro- 
vides the promenade deck shown on 
the adjoining page, but the advance- 
ment in size of planes would make a 
forecast that they will eventually pro- 
vide a similar aerial boardwalk seem 
entirely reasonable. 








Interior of a berth in a modern sleeping 
airplane whose exterior is illustrated below 








When a woman travels she usually takes a 
lot of luggage. For this, planes operating 
on schedules offer adequate accommodations 











Outside view of a berth in an airplane 
built for long distance traveling and 
hence provided with sleeping as well as 
dining accommodations. The latticed 
window provides safety with ventilation 














Ten passengers recently had breakfast and 
published a newspaper in a Ford plane above 
Los Angeles. A member of the party is 
mimeographing first edition of an air paper 














“The first call for dinner’? meets response in the 
Passenger plane whose meal service is even better 
than that of a train because you do not have to 
stagger through swaying cars to satisfy your 
hunger. A table is provided for each traveler 
directly at his seat and the waiter brings whatever 
he orders from the diminutive but efficient kitchen 


One of the largest German all-metal passenger 
Planes, which has comfortable accommodations 
for fifteen passengers and three spacious compart- 
ments for carrying their luggage and mail and cargo 
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From the crow’s nest of a fishing schooner 
the lookout sights a school of mackerel and 
signals his discovery. Instantly the ship is 
away to reach the fish and set the big seine 


CENE: An old fishing port 
off the coast of Cape Ann, 
on the rockbound coast of 
Massachusetts. Under a 


chilly moon in a freezing wind the ar 


women of the town line the docks 
and watch their men race against 
time and the ice—a gruelling, spec- 
tacular contest. 

All winter the port has been ice- 
bound. Now it’s mid-March, and 
the fishing fleet is still locked in. 
But a westering wind at sundown 
drove the ice pack out beyond the 
point, and the harbor is clear to the 
ocean. Four hours, perhaps, be- 
fore the pack comes piling back, closing 
the channel again. That would mean 
more weeks of waiting—while the fish 
run thick to the south! 

A strip of ice lies along shore. Less 
than 100 yards wide, it alone separates 
the fishing boats from open water. The 
fishermen crews, with axes and pikes, 
hack and chop at the imprisoning mass, 
to cut a path through to the open. For 
days their boats have been provisioned 
and fueled, awaiting this chance. 

Now the men chop madly, for the 
wind is changing. The watchers cheer. 
A last blow and shove—a narrow channel 
is clear. Crews jump for the gunwales 
and wriggle aboard. Motors cough and 
begin firing. The fleet is off—Gloucester 
men will be first to the fishing grounds! 

Under the warm skies of June and July 
the months of ice-bound idleness will be 
forgotten as the men reap their harvest of 
silver-gray fish. The wharves of the old 
town of Gloucester, largest of American 
salt water fishing ports, will be piling 
high. 


ACKEREL!’ To those of the 
prairie and farm and city that 
word may be nothing more than part of 
a familiar exclamation. But to genera- 
tions of folk on the Massachusetts coast 
it has meant life and a living for some 
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Romance 


with the 
Fishing 
fleet 


By CARL HELM 





Between cruises the fishermen mend the great holes 
made in their nets by dogfish and other predatory 
fish which cost the industry tremendous losses 


300 years. Now it is more than a $1,000,- 
000 annual industry. 

The season begins about the middle of 
March, when the first hardy fishermen 
break through the ice and make to the 
southward where the fish are running. 
Then the rush begins, from Highland 
Light to Chatham, all up and down the 
coast. 

The fishing fleets may be gone for 
weeks and months, following the great 
schools of mackerel. In the early parts 
of the season the catches are “run fresh” 
into the ports; but when it gets hot 
the mackerel are usually cured aboard the 
vessels and packed in barrels until the 
boats make harbor. 

The season reaches its height i in July 
and August. During the record run of 
1926, arrivals of mackerel in Boston and 
Gloucester totaled 750,000 to more than 
a million pounds daily. Crews worked 
day and night, putting the fish under 


salt. 
About 100 vessels, ‘“‘a hundred sail,”’ 
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The deck of a small trawler awash with silver- 
gray mackerel, brought up in one haul of a 
large purse seine. Now the fish are to be car- 
ried on ice to the boat’s near-by harbor 


as the fishermen say, of various 
types, are engaged in the fishing 
season out of Gloucester and near- 
by ports. 

Most exciting is the life of the 
purse seining fleet. A big net of 
light, tarred twine is fitted on the 
boat bottom with small - lead 
weights to sink it quickly. Tied to 
the top are cork floats, to keep the 
“head” above water. Around the 
“foot” and rove through many 
iron rings so that it will work 
easily is the purse-line, a rope to 
draw the seine together like a bag. 

The ordinary mackerel seine is 
about 1,350 feet long and 108 feet deep. 
It is set from a seine boat, a large whale- 
boat of distinctive Gloucester design. 
One end of the seine is thrown over the 
side and picked up by a man in a dory, 
who rows only enough to keep a fixed 
position in the water. The crew of the 
seine boat rows in a circle, paying out 
the seine. When they are back to the 
man in the dory he passes his end of the 
purse-line into the seine boat, and both 
ends are made fast to a “purser,”’ which 
draws the bottom of the seine together. 
This makes a great bag which holds the 
fish tightly. 


IHEN the fishing vessel itself comes 
alongside the seine. 
net is secured to the rail of the vessel, 


while the seine boat holds up the other: 7 
is formed, from which. the ~ 
fish are bailed out onto the deck of the 


A “pocket”’ 


vessel. 

Gill-netting is a much simpler process. 
The gill-nets are small weighted seines 
strung out on a line to remain several 


hours, sometimes all day or night. The’ 


fish, enmeshed in the nets by their gills, 


are picked out and thrown into bins on 7 


the boats. The gill-nets average 180 


feet long and eighteen feet deep, and‘ 


resemble huge tennis nets. 
Romantic are the names of old ports 





One end of the ~ 
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and grounds of the fishing 
fleet, inspiration of ballads, 
yarns and chanteys! Glou- 
cester (pronounced Gloster), 
Provincetown and Nantucket; 
Martha’s Vineyard, 
Buzzard’s Bay; Essex 
and Ipswich and 
Nahant; Cuttyhunk, 
Barnstable, Gay Head. 
The names of the fish 
have a delectable tang, 
with ale-wives, flounders 
and pollock; menhaden, 
scup and sea-herring; 
squeteague, squid and 
tautog. The natty 
schooners fly names such 
as Ingomar, Silleto, 
Orion, Larl:, Good Luck, 
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and Sea Rover. Unloading the mackerel— 
x es tons from a single ship—at 
Gloucester was found- wash the tenes anus teeie 


ed in 1623, three years operated by steam windlasses 





after the landing of the 

Pilgrim Fathers, by fishermen from Dor- 
chester, England, under the leadership of 
the Rev. John White, a Puritan minister. 
The settlement became the Massachu- 








































A part of the mackerel fleet in a Massa- 
chusetts port waiting word that mackerel 
have reached the region. Nets and other 








Iver. setts Bay Colony some time later. - . 
of a In the fall of their first year the fisher- Most of eg “a pote phy pros 
— men landed a great eatch of cod and line engines and sails for auxiliary power 
: sailed for Spain, where cod brought high 
' prices. Fourteen men remained behind, anywhere from March 20 to 
ous to organize the new town of Gloucester April 20, and proceed up the coast 
ung into the first salt water fishing port of _— a. are — =< in 
par- the New World. ova Scotian waters. Then, along 
in October, they vanish. Old 
the N THE three hundred years of its skippers quote old Captain Sol 
L of history Gloucester has seen its fisher- Jacobs: “Mackerel have fins and 
the men go forth to range the waters from tails, so they can come and go as 
lead the Capes of Virginia to Greenland and they please. That’s all I know 
d to Iceland. The favorite fishing grounds of about ’em!” 
the the Gloucester fleet are the Channel and Hardship, adventure, and a 
the Georges Bank, off the Massachusetts gambling chance of rich reward is 
any coast; Brown’s Bank, La Havre, Western the lot of the men “who go down 
rork and Quereau, 60 to 80 miles off the coast to the sea in ships” and have 
> to of Nova Scotia; St. Pierre, Green and “business in great waters.” Storms 
bag. Grand Banks, 70 to 90 miles off the and fogs and rocky reefs have 
e 1s coast of Newfoundland. ‘The various taken a toll of some 8,000 lives 
es banks of the Gulf of St. Lawrence are a a a myer 4 
ate- frequently fished. ven the present-day Heet, wi 
ign. Even the scientists who give the modern engines and radio storm 
the mackerel the lyrical name of scomber warnings, has its portion of perils. 
ory; scombus and trace his ancestry, admit The denizens of the deep seem 
ixed their ignorance of whence he comes to the to conspire, at times, against the 
the banks, and whither he goes. This much fishermen. Several species of small, 
out is known: Mackerel appear off the fierce sharks and swordfish rip up 
= Chesapeake Bay-Cape Hatteras region some nets, —_ oe ee _ 
ard-won catches. Raids of the dog- 
noth fish alone cost Massachusetts coast 
hich fishermen $500,000 a year. 
her. The swordfish presumably mi- 
_ the grates yearly from its breeding ground in 
the warm Mediterranean, to arrive off the 
New England coast when the fat mack- 
ymes — erel are running. It darts on its prey and 
the with its elongated proboscis of “‘sword”’ 
ssel, 7 wounds its victims. 
_—_ . UT through the ice at the first winds 
the of spring the sturdy fishing boats go. 
Out into the harbor, past Norman’s 
cosa Woe, the hazardous reef immortalized by 
ine Longfellow in “The Wreck of the Hes- 
veel perus.”” At the extreme southern tip of 
The Cape Ann there is a weathered rock 
gills, formation that resembles the figure of a 
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The purse seine, 108 feet deep, has just been set in a great circle around the school of mackerel. Now it 


plump old woman. The fishermen call it 
“Old Mother Ann.” Bound out to sea, 
they throw her a kiss of good luck and 


Will be closed at the bottom like a purse and the fish captured. Above: Back in port after a cruise, all hands farewell. She will be the first to greet 
turn to with the land workers to pack the mackerel haul in barrels of salt or ice for shipment to the market them on their return. 











Under the midnight 
sun, amid 10,000 miles 
of desolation, the bold 
fiyers winged their way 
northward to the Pole 
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By FirzHucu GREEN 


Over the Top of the World with Brave 
Floyd Bennett—A Thrilling Story of 
Loyal Friendship You'll Never Forget 


July, 19% 





victor. 


Congratulating the 
Roald Amundsen greets Com- 
mander Byrd (left) on his safe 
return to base at Spitzbergen 





OT long after the World War 
ended the head of a large 
business said to Dick Byrd: 

“Tll give you $25,000 a 
year salary and a long-term contract 
if you'll come and work for me. Pick 
any department you like. What I 
mostly want you to do is to meet 
some of the important people on our 
list and go abroad once or twice a 
year. All expenses paid, of course.” 

Byrd shook his head. “Not yet,” 
he replied. 

“Why not?” 

“Because I still have some ex- 
ploring to do.” 

Whereupon Dick unrolled a chart 
and showed the business man some 
of the things left for the scientific 
traveler to do on this globe of ours. 

He pointed out vast areas in the 
Polar Sea and on the Antarctic con- 
tinent never seen by human eyes. 

“Well, what of it?” broke in the 
skeptic. 

Byrd smiled. 

“‘Abstractly, sir, all knowledge is 











agony we call “static”; of glacial 
pressures, dead mastodons, Arctic 


fifteenth century, and a score of 
other things that scientte can tackle 
only when the explorer lifts the veil 
of bitter cold and darkness that hides 
the polar regions from mankind. 

But the route Dick Byrd had to 
travel to his goal was long and 
devious. 


E HAD a battle to fight at home 
before he could open his now 
famous campaign for conquering the 
Arctic by air. In April, 1923, he 
banded with a group of young naval 
aviators to save aviation as a branch 
of the Navy. 

For some time there had been a 
clamor for a separate Air Force, 
Certain influences had tried to wrest 
from the Army and the Navy all con- 
trol of American airplanes, and center 
this control in a distinct military 
organization entirely separate from 
both services. 








worth getting. Concretely,two 
things: first, if we could solve the 
mystery of the origin of storms at 
either pole we should achieve the 
greatest scientific feat of the age; second, 
if we could locate a fairly pure deposit of 
any one of the rare earths we should give 
American industry the greatest single 
material boost it has ever had.” 

He then went on in detail. He spoke of 
the search for oil-bearing sands and 


Landing the Josephine Ford at Spitzbergen. On a raft 
constructed of boats and timbers the big plane was 
rowed and pushed through the drifting floes of the harbor 


shales in the Arctic; of baffling tides and 
currents in the North Atlantic; of the age- 
old riddle of the Garden of Eden, some of 
the evidence to be found in Eskimo mi- 
grations; of the fascinating interrelations 
of radio, aurora borealis and terrestrial 
magnetism—a group which give us that 


The climax came with a Congres- 
sional investigation. Sparks flew. 
Byrd appeared, brought one or two 
of his fellow flyers for witnesses, and 
boldly told some of the “inside facts.” 

A certain self-styled “aviation expert” 
had been removed from his post im 
Europe for incompetency. Dick Byrd 
saw that this point was made plain to 
those present. Ironically, the “expert” 
was a member of the committee! 


hot-springs, the lost Norsemen of the } 
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“You're aliar!” shout- 
ed the Congressman, 
springing to his feet. 
“ And a coward!” 

Members of the com- 
mittee leaned forward, 
tense, ready to jump be- 
tween the angry man 
and the young naval 
officer at whom he was 
hurling his epithets. 


R a long moment 
the ticking of a clock 
was the only sound that 
could be heard in the 
crowded room. Then the 
chairman turned to Dick 
Byrd and said: 
“Lieutenant Byrd, 
what is your side of the 








law in the Navy De- 
partment. And Admi- 
ral Moffett, Byrd’s best 
friend, was made head 
of the Navy’s Air Force. 

Dick Byrd had been 
fighting for a principle 
on one hand, and a 
dream on the other. 
The dream was to regain 
the crown of geographi- 
cal and scientific re- 
search which the U. S. 
Navy had worn for more 
than half a century end- 
ing at the Spanish- 
American War. Byrd 
saw how now the Navy’s 
prestige might be built 
anew in the eyes of the 
world through explora- 








matter?” 

With his usual calm- 
ness and simplicity, and 
ignoring personalities, 
Byrd rose and started to speak: 

“For forty centuries, sir, there 
have been two great objectives in 
war: ships and cities. Ships are de- 
fended and attacked by other ships; 
cities by armies. A city ca be 
bombed, but cannot be captured by 
aircraft. An army must be there to 
take it. Ships can be bombed from 
the air; but they and their men can 
be taken only by other ships.” 

Byrd paused and glanced along 
the stony faces of the professional 
politicians. 

“Gentlemen, until there is a third 
objective, no reason for a third mili- 
tary department exists.” 

Brief; direct; simple. He sat 


monoplane with fuel. 


When every minute counted in the race to the top of the world. On the frozen shore of 
King’s Bay, Byrd and his men worked without halt in the bitter cold, loading the big 
After a heart-breaking struggle the huge plane was finally ready 


tion by air. 

“Millions of square 
miles left on the globe 
north of our own con- 








N 1897, a balloonist named Andrée 
rose from the snows of Spitzbergen, 
taking the desperate chance that 

the wind would carry him over the 
North Pole. He drifted beyond the 
white peaks to the north and was 
never seen again. Only an Eskimo leg- 
end remains telling of a white man who 
came riding a boat out of the sky and 
disappeared. 

Rising from the same spot twenty- 
nine years later, a monoplane carrying 
two men headed north over those same 
peaks. What happened afterwards is 
told on these pages. 

The difference between Andrée— 

drifting helplessly and depend- 
ing on luck—and Byrd—able to 

































Above: Commander Byrd (seated) 
asing his sextant, the instrument by 
which he fixed the position of his 
plane in the uncharted Polar Sea, and 
established proof that he had reached 
the Pole. Right: One of the amphibian 
planes in which Byrd and his men flew 
6,000 miles in their 1925 Arctic trip 


speed along a carefully charted 
course—is dramatic. It is a 
difference produced by thirty 
years of human thinking. 


tinent,” he told one admiral after 
another, “‘and almost none of it seen 
by human eyes.” 

His listeners shrugged their gold- 
embossed shoulders. 

“T think I can base on Etah, 
North Greenland, and fly north- 
west into the unknown area of the 
Polar Sea above Alaska. If I find 
new land there it may prove a valu- 
able air base in the transpolar air 
route which is bound to come. This 
base should belong to the United 
States.” 


“FPVHERE are bad storms,” the ad- 
mirals reminded him. “Peary 
met temperatures as low as sixty-five 
degrees below zero. You will wreck 
your plane if you are forced down on 
the ice.” 
“There is always danger in ex- 
ploration,” was Byrd’s retort. “I 
believe we shall have a fair chance. 








down. There was scattered 
applause in the ranks of the 
spectators. The poker faces of 
the legislators revealed nothing. 
Dick Byrd, Sir Galahad of the 
Air, was surrounded by forces 
dark and selfish. 

Three years in all Byrd 
fought. In 1925 the victory was 
won finally over the advocates 
of a separate Air Force. A 
Bureau of Aeronautics mean- 
while had been established by 





And it’s in line with naval duty to 
further geographical knowledge of 
the globe.” 

In ten days he won eight admirals to 
his way of thinking. 

He tackled the Secretary. “Sounds all 
right,’ responded Mr. Wilbur, “but the 
President will have to decide.” 

At the White House, Secretary Wilbur 
put the case to Mr. Coolidge. 

“There is still a lot of blank space on 
the map, Mr. President. This young 
officer has shown that he is a fighter. I 
will vouch for his being a flyer of the 
greatest ability. Don’t you think we 
ought to let him go?” 

Mr. Coolidge, as usual, had said 
nothing. But he had studied Byrd’s 
keen face, firm mouth, and 
far-seeing eyes. After what 
seemed an endless silence 
he said: 

“Why not?” 

That was March, 1925. 
Another triumph—but only 
a moral one; many material 
needs had to be filled before 
the President’s approval 
could be turned into results. 

For instance, at nine A.M. 
on April 2, 1925, Dick Byrd 
sat in the anteroom of a New 
York millionaire’s office. 
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“TI have a letter of introduction,” he 
told the secretary who had come out to 
see him, hopefully. The letter was from 
an old friend of the rich man. 

“Mr. B— will see you presently,” the 
secretary replied. 

Hour after hour Byrd sat. 
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became close friends and comrades in 
adventure. Their friendship began in 
this manner: 

On the 3,000-mile jaunt north the 
Peary ran into a nasty gale that lasted a 
week. Heavy seas smothered her; wind 


» 


* July, 1928 


That was the man who later piloted 
Byrd to the North Pole, and who, when 
stricken by pneumonia this year, was pre. 
paring to fly with him to the South Pole, 

On August 1, late afternoon, the Peary 
dropped anchor im the little harbor of 

Etah, North Greenland. On 





After the struggle and excite- 
ment of Congress, after his try- 
ing weeks among the admirals, 
it was almost beyond his power 
of patience to have to play the 
part of a beggar. 

Noon came; one o'clock; two. 

‘Doesn't Mr. B— eat lunch?” 
Byrd asked the secretary. 


IHE minion grinned. “Oh, 
yes. He’s eating now. Went 
out a side door.” 

Mortified, Byrd himself went 
for a sandwich. In fifteen min- 
utes he returned to his weary 
vigil. 

At five-thirty p.m. a colored 
messenger came and 
told him Mr. B— was 
sorry but he was “too 
busy to talk about ex- 
ploration.” 

In succeeding days, a 
chagrin of that failure l 
was repeated over and 
over. “Too busy to 
talk about explora- 
tion,” became a stock 
phrase. 

“Tt began to look 
much like my other 
years,” Dick told me 
not long ago. “Like 
the time when I had to 














each side loomed high cliffs that 
framed a huge glacier at their 
eastern end. Behind spread the 
ice-filled waters of Smith Sound. 
On a small tongue of land in- 
shore were three brown smears, 
skin tents of the native Eskimos, 

At five-thirty next morning 
Byrd and his men set to work. 
For seventy-two hours the party 
labored to get a plane into the 
air. 


i. Byrd’s happy opti- 
mism kept the party from 
giving up then and there. For 
it turned out there was no beach 
on which to work; no floating ice 
on which to stand; no calm 
weather to permit assembly. 
And day and night it snowed or 
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retire just when I was 
going strong; like the 
time I had to stay put just when I was 
going to fly the Atlantic; and again when 
I had to see my friends die, just as I was 
going to bring the ZR-1 back. Now my 
big dream of an Arctic air trip was going 
to smash after I had done the hardest 
part by getting the Navy and the Presi- 
dent on my side. And all for want of a 
few dollars!” 

But tenaciously he fought on. Then 
Edsel Ford and John D. Rockefeller, Jr., 
awake to the possibilities of air trans- 
portation, took a fancy to the earnest 
young officer. Both gave $15,000, mak- 
ing the expedition possible. 


T LAST, on June 20, 1925, Byrd sailed 
from Wiscasset, Maine, aboard the 
S.S. Peary. He had three amphibian 
planes, capable of flying from land or sea, 
and a handful of picked pilots and me- 
chanics, among whom was one destined 
to mean much in the life of the leader. 
That man was Floyd Bennett, whose 
brilliant career as a pilot 
came to an untimely end, 
a few weeks ago, as he 
was carrying aid to the 
Bremen flyers, stranded 
at Greenly Island. A 
silent, blue-eyed young 
mariner, whose tastes 
ran to cams and valves 
rather than to blocks 
and tackle, Bennett’s 
courage and ability at 
once won the admiration 
of Byrd, and the two 


bergen on small boats. 


tore down among her spars and rigging; 
and the combination finally loosened her 
precious deck cargo of crated plane wings 
and bodies. 

Byrd called his men together, such as 
were not prostrated by seasickness, and 
told them that the ship might as well go 
home if the planes were wrecked or 
washed overboard. 

*“Let’s lash them to the mast!” ex- 
claimed Bennett. 

Byrd turned to the fellow. “It’s a 
dangerous business. If you don’t go over 
the side you'll be*smashed when the crate 
lifts and slams down again.” 

But Bennett was already into his oil- 
skins and halfway up the hatch. Through 
a black night and howling wind he led 
the-rescue work. His courage and super- 
human efforts, aided 
by a dozen other good 
men, saved the day. 


li 





+ Birdmen of the Arctic. 

ty Byrd and his dauntless 
pilot, Floyd Bennett 
(shaking hands), and 
other members of the 
polar expedition, stand- 
ing beside their plane 


Left: How Byrd’s plane 
was shod with skiis. 
For the take-off, a long 
i white runway was built 

F sy across a snowy field 


= 
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Perilous moments in the drifting ice—carrying the Josephine Ford to the shore at Spitz- 
A change in tide or wind would have swept the whole outfit to sea 


poured rain, or the fiord was 
blanketed with fog. 

Icebergs drifted in and tore 
at the planes moored to the 
ship. Cold numbed the fingers 
of suffering mechanics. One 
plane caught fire and was so 
badly damaged that it could not 
be used again. A gale roared 
down from the Greenland ice 
cap and nearly swept the Peary 
from her anchorage. Precious 
carrier pigeons, for use in case of 
forced landing, were loosed only 
to be cruelly eaten by wild 
Arctic falcons. 

A serious knock developed in two of 
the motors. The airplane skiis proved of 
useless design. Water was found in the 
gasoline. One strong man, nerves worn 
raw by constant toil, grew mutinous and 
for a few hours threatened Byrd's control 
of the situation. 


T IS to the leader’s credit that when the 

others discovered the true facts they 
rallied around him with a loyalty death 
could not break. 

On August 5, though all hands were 
well-nigh exhausted, Byrd ordered the 
first test flights. Eskimos lined the shore, 
still not believing that the big motor 
boat, as they called it, would fly. 

Suddenly the engine began to roar. 
The plane darted across the harbor, then 

rose into the air. 

* Ah-h-h!”” exclaimed 
the Eskimos in unison, 
They could not believe 


a their eyes. 
= “Byrd is a great spir- 
it!” cried the Chief, old 
Sipsu. 

Next day Byrd and 
Bennett hopped off for 
Ellsemere Land, the ice- 
shrouded mountainous 
land which lay between 
him and their goal, in 
the Polar Sea. 

As they sailed along 
they came down to with- 
in a few feet of the sea 

(Continued on page 121) 
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Barium _solu- 
tion fills the 
patient’s ap- 
pendix, inten- 
sifying its 
shadow on 
the screen. The 
shape of the 
appendix indi- 
cates whether 
it is diseased 


| Can Peer into Your Stomach 
and Foretell Your Future 


By I. SetH HirscH, M.D. Im Cottaboration with BOYDEN SPARKES 


HE man walked into my office 

keenly alive, flashed a quick 

glance at his wrist watch, and 

asked permission to use my 

telephone before the examina- 
tion I was to make of his stomach. Be- 
cause I had to shield my eyes behind 
dark goggles for five minutes or so to 
acquire “cat’s eyes”—enlarged pupils 
sensitive even to _ feeble 


foretold his doom. The abstraction called 
time that he was frequently trying to 
measure with glances at his wrist watch 
was before long to have no meaning for 
him. He was going to die—soon. 

Often I get from shadows on that 
screen such starkly tragic glimpses of the 
future of the people who stand between 
me and the powerful, invisible rays. For- 


tunately, I see with most patients reflec- 
tions that tell me how their lives can be 
prolonged. Once, not so long ago, it was 
a little girl pitifully thin, racked by‘a 
cough that ordinary remedies had not 
helped. She appeared to be dying. How 
easily the X-rays must have passed 
through that fragile little mortal! But 
there was one spot where they could not 

pass, a place in her gullet 





gleams of light—I told him 
to take his time. Testily 
he retorted that he was too 
busy for that and began to 
pluck off his cravat with 
one hand as he lifted the 
telephone receiver with the 
other. Then I heard him 
speaking to one I assume 
was his wife. 

“T’ve chartered the Mc- 
Lean houseboat for next 
winter,” he said with a sur- 
prising gaiety into the mouth- 
piece of the telephone. “We'll 
fish and read and play for 
— of months in Flori- 

Ng 

Fifteen minutes later, when 
he stood, stripped to the 
waist, bracketed between 
my Roentgen ray machine 
and a fluoroscopic screen, I 
could have told him he was 
mistaken as to where he 
would spend the next win- 
ter. A shadow on _ that 
screen cast by a malignant 
growth within his rib basket 








TORIES of ancient miracles, in which a 

handful of dust becomes a legion of armed 
soldiers or a tree turns into a man, leave you 
skeptical. 
{| But the miracles of today, those of science 
such as Dr. Hirsch tells you about on this 
page, find no scoffers. We almost take for 
granted the wonders of modern invention. 
Some even go so far as to look forward to 
perfect machines that will supplant man as 
master of the earth. 
{ But they forget that no machine has imag- 
ination or judgment and that no machine 
learns by experience. 
{{ An automobile would sit in the garage for- 
ever if there were no intelligence to step on 
the starter or guide the wheel. The X-ray, 
with all its thrilling possibilities, is useless 
until a Dr. Hirsch, or some other skilled 
scientist, interprets what it shows. 


{| Back of the machine, man is master! 








that showed on the screen as 
a round, black shadow. It 
was a penny this child had 
swallowed. With forceps that 
followed the same path 
through her mouth and made 
an equally black shadow on 
the screen, the corroding coin 
was removed. My records of 
the case end with the satis- 
fying notation: “Uneventful 
recovery.” 


HERE is no easy magic 

about the skill of a physi- 
cian; but the X-ray, in con- 
junction with the photograph- 
ic plate and fluoroscopic 
screen, has made even the 
practitioner of little or com- 
monplace ability an extraor- 
dinarily capable individual as 
compared with the best of 
doctors of the period, say, of 
the Civil War. 

The normal stay-at-home 
man is still thrilled by the 
exploratory achievements of 
navigators of sea and air. We 
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To the expert these shad- 
ows of the patient’s vital 
organs indicate their con- 
dition of disease or health 


William Conrad Roentgen, 
who by chance and tireless 
labor discovered X-rays 


celebrate the birthday 
of Columbus. Peary, 
SHackleton, Greeley, 
Stanley, Balboa, 
Magellan are well re- 
membered. But who can 
name the first man in this 
country to look at the inside 
of a living being, see his 
heart pumping blood, and observe other 
amazing movements of the organs within 
the human body? I, myself, almost 
have to ponder to recall that it was a Dr. 
Williams of Massachusetts General Hos- 
pital, Boston; but it is no effort for me to 
remember the mental giant who made it 
possible. His name has been taken by 
my branch of the medica! profession. 
We call ourselves Roentgenologists, and 
he was William Conrad Roentgen. 

» It was late in the spring of 1895, in a 
room filled with scientific apparatus in 
the Institute of Physics in the ancient 
German town of Wurzburg, that the dis- 
covery was made. Roentgen, tall and 
heavily bearded, was standing in deep 
thought before a glass bulb glowing with 
colored light. He was carrying on the 
hunt pursued so slowly and painstakingly 
by Plucker, Gassiot, Geissler, Hittdorf, 
Varley, Crookes, Leonard, and before 
them all, Faraday—to discover the mean- 
ing of Nature’s fundamental mysteries, 
of electricity—of material substance, the 
master problem of the universe. 

In the vacuum tube, energized by the 
current of an induction coil, the riddle 
was, it seemed, seeking to unfold itself to 
the mind of man. Geissler had been the 
first to pass the induced current through 
a tube of low vacuum and then to marvel 
at the gorgeous color as of daybreak sun- 
light on the waters of the sea; Hittdorf 
had discovered the cathode ray therein; 
Crookes had noted the change in the 
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phenomena as the vacuum was in- 
creased; and on Hertz’s profoundly 
reasoned suggestion, Leonard had 
brought the cathode stream out of 
the tube and studied it. Now, with 
all that reservoir of findings seething 
in his mind, Roentgen, Professor of 
Physics at the University of Wurz- 
burg, meditated on the meaning of 
the flashing, leaping color. He noted 
the greenish fluorescence of the glass 
of the tube, just as Plucker had done 


bered Crookes’ designation of “ra- 
diant matter” as that influence which 
apparently emanated from the neg- 
ative pole. 


F IN view of this you choose to call 

his discovery an accident I am 

disappointed. I do not see it as an 

accident, but as an example 

of the extraordinary power 

of the developed 

human imagination 

to form a_ bridge 

across unthinkably 

vast spaces of 

ignorance, over 

which other 

minds less pow- 

erful may troop 

on further ex- 
plorations. 

Absorbed in 

thought, Roent- 

gen, when called 

from the room, 

laid the still 

glowing bulb on 

a book within 

which a large, 

flat antique key of iron 

served as a bookmark. 

The book itself rested 

on a photographic plate 

holder which Roentgen had prepared for 

an afternoon outdoors at his hobby— 

photography. On his excursion he used 

the plate in that holder. Developing it, 

he found the image of that old key, 





The 250,000-volt X-ray machine of the Research 
Hospital, Chicago, one of the largest, shown in operation 


thirty-five years before; he remem- 
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*superimposed as a blotch of shadow on 
the picture he had planned to take. And 
that shadow was to make Roentgen the 
creditor of mankind. 


OW came that image there? The 

fogging of photographic plates in 
the proximity of energized vacuum tubes 
had been noted before, but to Roentgen’s 
mind, this was a challenge. What pre- 
cious bit of knowledge was this that 
tantalized him? 

Roentgen let nothing interfere with his 
investigations until he had discovered the 
mysterious agent which had so silently 
recorded its presence and its power. He 
began by repeating the experiment he 
had first performed by chance. With 
pounding heart he saw on a second plate 
the shadow of that key. He dared to 
dream then of what was almost scientific 
heresy—invisible light. 

Noting the green fluorescence of the 
glass of the Crookes tube, he conceived 
the idea that other substances might be 
similarly affected. Fluorescence is the 
property of certain bodies when illumi- 
nated of giving light of a color differing 
from their own and from that of the 
surrounding light. 

Roentgen shrouded his tube with a 
light-proof envelope, so that no faint 
glimmer of its flickering was visible to his 
eyes, and then in a totally—to human 
eyes—dark room he made another dis- 
covery! A handful of platinobarium 
cyanide that appeared in the ordinary 
light of day as so much salt glowed in 
that dark room with a strange, opalescent 
fire. Then he understood. A ray invis- 
ible to his own eyes, a ray which pene- 
trated solid substances, had pierced the 
shroud inclosing the tube and illumined 
those salts! 





IHESE were unknown rays, and so he 
gave to them the designation of X-rays. 
Even at a distance of nine feet from the 
tube the salts fluoresced brilliantly green, 
as if he held a handful of fireflies. It was 
then that the first X-ray photograph with 
a medical portent was made. Roent- 
gen placed his hand on a covered 
photographic plate, energized the 
Crookes tube above it, and ob- 
tained a photograph of the shad- 
ows of the bones. 

One of those who were quickly 
aware of the significance of Roent- 
gen’s discovery was Thomas A. 
Edison, who then devised a hood 
and screen that made it possible 
for doctors to see the shadows of a 
living human anatomy standing in 
the path of those invisible agents 
from a Crookes tube. Edison ana- 
lyzed and experimented with eighty 
substances before selecting one as 
being the most sensitive and fluo- 
rescent when exposed to X-rays. 
The hood was something like those 
with which cameras are focused. 
With it, or one fashioned like it, 
Dr. Williams was first to see the 
inside of a living man! 

Before that only a few incidents 
had given physicians any visual 
knowledge of what goes on in @ 
living human body. 

In early American times a Dr. 
Beaumont in St. Louis peeked with 
wondering (Continued on page 111) 
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How Silent Policemen Work 


A Graphic Description of the New 
Manless System of Traffic Control 


OW do the blinking red and green 
H lights that stop traffic or send it 

speeding on its way really work? 
On this page our artist illustrates one of 
the latest and most ingenious types of 
traffic signals—developed by the General 
Electric Company and now in use in 
sections of New York City, Chicago, St. 
Louis, and other cities. 

Such a system will direct traffic in- 
definitely without intervention by any 
human hand. Within the control box at 
each intersection a synchronous motor 
flashes the lights on main and side 
streets with unflagging regularity. One 
signal may allow two minutes for uptown 
and one for cross traffic; a signal a block 
away may employ a different proportion, 
for each intersection is a separate traffic 
problem in itself. 

All signals along a street may be set to 
flash red or green in unison—a necessary 
arrangement in extremely dense traffic. 
Where lighter traffic permits, another 
arrangement of signals permits unin- 
terrupted flow of traffic. Side street 
traffic crosses between the flocks of cars 





How the mechanical 

traffic squad police can | 
control millions of cars 
indefinitely on city 
streets is here vividly 
shown by the artist. 
A bird’s-eye view of 
traffic under direction 
is presented with draw- 
ings of the controls 





















MAIN STREET - RED 5 i 
SIDE STREET -GRE 





moving constantly along the main street. 
This is the system the artist illustrates. 
Amber lights warn that the principal lights 
are about to change. 

In case of fire, remote control from 
headquarters, through a jack in the con- 
trol box, turns all lights red to permit 
safe passage of fire engines. At a central 
office an operator pressing buttons can 
stop all traffic on one street or on all. 
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Flyers Who Rob Caterpillar Club 
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In this plane Vance 
Breese landed safe. 
ly with seven pag. 
sengers at San 
Francisco recently 
after his propeller 
and engine were 
shaken out when 
1,200 feet in air 








reath-Taking Escapes of Aviators Who, Face to Face with 
Death, Piloted Crippled and Burning Planes to Earth; 
How Their Amazing Skill Has Made Flying Safer for Everyone 


IGH in the air the big Army 

bomber burst into flames. 

Lashed to the fuselage was a 

ton of explosives. The ship 
hung for a second, then plunged in a 
dive, fire whipping back from its dis- 
abled engine. 

Lieutenant Eugene L. Eubank had 
taken up the huge plane with a full 
load of torpedoes for a test flight over 
Wright Field, at Dayton, O. At 2,400 
feet the motor had overheated. Long 
streamers of flame shot out. 

Three hundred feet from the ground 
Test Observer Gene A. Althoff jumped. 
His parachute caught on the tail skid 
and ripped, though it saved him. 

Lieutenant Eubank yanked the con- 
trols, flattened the wings, laid the blazing 
plane down on the ground gently, and 
crawled out cursing his luck. 

The Caterpillar Club, mythical or- 














By NELL RAY CLARKE 


a “sleeve” target for antiaircraft guns, 
It fouled a propeller and a blade was 
carried away. A whirling fragment 
wrecked the starboard engine, which 
tore half loose from its mountings and 
hung dangerously. The four observers 
the plane carried got ready to jump, 
but Anschutz said he would stick and 
they stuck with him. The pilot couldn’t 
get the ship to head downward, so the 
four observers crawled forward to weight 
down the nose. 


} guy cut off his good motor 
lest it ignite the gas that the wrecked 
one was spitting, and brought down his 
ship in a long graceful glide on a stretch 
of water alongside a battleship. Boats 

from the dreadnaughts rescued all. 

Somewhat similar was the more recent 





ganization of pilots and passengers 
who have saved their necks by emergen- ° 
cy parachute jumps, had been cheated 
of a member—for Eubank had every 
reason to seek safety in the silken folds 
of the caterpillar’s spinning. 


“ (‘HEATING the Caterpillar Club” 

has become a favorite sport of 
the hardy airmen, as their skill has 
increased and as planes have become 
increasingly dependable. While Army 
and Navy officials look with disfavor 
upon a pilot who uses his ’chute a little 
too often, they do not, however, encour- 
age untoward heroics. Still theannals of 
aviation are full of thrilling accounts 
of airmen who have “stuck to the 
ship.” 

Just a few weeks ago a Navy flyer 
robbed the parachute club of five 
new members in one fine piece of 
piloting. Chief Aviation Pilot Peter 





experience of Vance Breese, commer- 
cial aviator, over San Francisco, with 
seven passengers, including a woman 
and a child. Twelve hundred feet up 
the propeller flew off, the vibration 
ripped the engine out of the frame, and 
the ship went into a sideslip. 

Breese, burned by scalding oil, 
brought the lurching plane out of a 
spin, ordered his passengers forward 
in the cabin to balance it, and brought 
it down in a series of glides. His safe 
landing was little short of miraculous. 

By far the most spectacular fight 
against fire in the air was that waged 
by Lieut. C. C. Champion in his try 
for a world’s altitude record last 
summer. Facing almost certain death, 
he refused to take to the parachute 
because that would have disqualified 
his height record. 

Almost seven miles up the cylinder 








heads blew out. Flames leaped from 





N. Anschutz was flying in connec- 
tion with battle-fleet maneuvers off 
San Diego, Calif. At 6,400 feet he let out 


A Navy demonstration of an initiation into the Cater- 
pillar Club. A jump photographed just before the par- 
achute opened. Below: Floating gently to the earth 


the engine. He threw the plane into a 
sideslip, and blew the fire out for a 
moment. A nose dive extinguished it 
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again. The third time the fire started, 
licking back toward him and the pre- 
cious instruments that recorded his 
height. Another sideslip and again the 
rushing wind fanned out the flames. 
On the Navy air field at Anacostia, 
D. C., observers saw the plane falling 
like a comet, a tail of fire and smoke 
streaking behind it, and summoned 
ambulances. They saw the ship right 
itself, straighten out, and land in a 
cornfield. 
clutching his altitude instruments. 


N SUCH a record flight as that, 
Major R. W. Schroeder, former 
holder of the world’s altitude laurels, 
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and land in. Curtiss Field, from which 
he had taken off, was overrun with 
people. He headed for Roosevelt Field, 
but to his dismay he saw people swarm- 
ing to it, sensing the impending tragedy. 
Another pilot with the words “land 
at Mitchel” chalked on the side of his 
plane swooped up beside Chamberlin. 
Ambulances were already waiting 
there as Chamberlin circled Mitchel 
Field, losing height, gradually settling 
down. Thirty feet from the ground he 
threw the plane up on the left, then 
dropped her. The sound right landing 
wheel hit the ground—the right wing tip 
scraped the grass and thus, while men 
and women covered their eyes, the big 


cently ) ) 
opeller fell three miles like a plummet. Four plane taxied along in perfect balance 
whi miles up, in bitterest cold, the air- for 200 feet. Then it heeled around 


in air 








man’s eyes were almost frozen in their 
sockets. He lost consciousness, and 
his plane dove. A mile above ground 
he regained his senses, grabbed for the 
stick, and made a good landing. He 
failed to make a new altitude record, 
but he hung one up for the longest fall 
ever made by a human being who 
lived to tell it. 

Lindbergh, Chamberlin, the late 
Bennett, and Byrd have made emer- 
gency landings of great skill and daring. 

Lindy is an “‘ace” in the Cater- 
pillar Club. Four different times he 














Pilot C. J. Warren’s plane goes into a side drift at 
Los Angeles and he and four passengers cheat the 
Caterpillar Club by landing on another plane 


sharply and stopped. 

Chamberlin jumped out and lifted 
out the little girls. 

“Thank you, Mr. Chamberlin. We 
had a nice ride!” they chorused. 

Marcel Richard, plucky French me- 
chanic of a passenger plane carrying 
twelve people from London to Paris, 
had a harrowing experience when the 
throttle broke on the starboard engine. 
The engine roared out of control, and 
the plane began rocking crazily. Rich- 

ard snaked his way out on the wing 

in the blast of a seventy-five-mile 
































E took to the ’chute when his vision wind, gripped the brace wires with 
was blinded by fog or snow. On one one hand, and with the other held 
nail of his last regular Air Mail flights “TYROM Dan to Beersheba” was the broken throttle and controlled 
grt. he was 150 feet up when his throttle synonymous with illimitable dis- the engine for half an hour until his 
a snapped. Lindy “‘put her nose down” tance in Bible times. It was exactly 139 pilot could find a good place to land. 
had _ and picked out an open clover field miles! A racing airplane would zip over 
po 1 and such was his skill that he landed Se oe you are walking a WO brave flying lieutenants 
onal — sila tiie te deal si F. gee Pe: on — 
imp ew weeks ore he too he In one generation we have come from ey retuse o jump an desert 
d great Columbia across the Atlantic, the horse and buggy to the 200-mile-an- helpless companions. Lieut. William 
ain’ Clarence Chamberlin performed one hour automobile and the 350-mile-an- R. Sweeley, of the Army Air Service, 
oh of the most expert and audacious hour airplane. Modes of travel standard was flying with an observer when his 
‘ight landing maneuvers in the history of panensell Ah ight. the Hittites dis- mor wert en dead. The terrified man 
aviation. F refused to jump, so Sweeley chose 
The big monoplane had just been In this achievement, the “‘dare-devil”’ to take the chance with him. He 
christened by a happy nine-year-old played a big role. From his skidding went into a glide, began throwin 
ro y 8 B 
— girl, and she and her little chum and turns and bursting tires on the early overboard everything loose to lighten 
*ked John Carisi, factory superintendent speedways, and his “‘spiral dips”” and the shock of landing, and headed for 
Jie of the Bellanca designers, went up | “death, drape” in, the ait, inventors | thick forest. At the tops ofthe 
nail with ag eigen Lg —_ - : snadeee autemshilc aad ts malting f- a he a the plane to a stalled 
all. | —_, — ” A, . hy ve : — ing safe for all. ren ro Age —— in = 
, soared up wi e left strut an ; ree tops, while the fuselage cras 
ent fl landing wheel hanging useless. The Without the spirit of the chance- to the ground. Lieutenant Sweeley 
— watchers knew that if Chamberlin, takers, whose thrilling escapes are re- ’ was severely injured, but the ob- 
a unaware, tried to land, the plane lated in be sy — = a server escaped with a broken ankle! 
~ would crack up, probably killing ee a ee een ve readies a D. S. Cornwell, U. S. 
+ everyone in it. avy, and Lieutenant E. B. Curtiss, 
me Grabbing a loose landing wheel his passenger, were flying over 
from a hangar truck, Hampton Roads, Va., 
oil a brother pilot flew up when, 2,000 feet up, a 
. and around the Colum- wing buckled and broke. 
f a bia, waving the loose The plane shot down 
os wheel and pointing to like a rock. Cornwell 
8 the Columbia’s damaged was ready to jump when 
safe landing gear. Chamber- he saw that Curtiss was 
a lin thought he under- caught fast in the cock- 
ght stood, but to make sure pit. Cornwell managed 
oe : = a a “a ove r 4 slow _ plunge — 
; amberlin’s lap, an he good wing, but Cur- 
_ while the pilot held onto tiss was killed. The 
ore a legs, —_ —_ a oF ay lived, despite 
ownward under e is injuries. 
fied fuselage to inspect the Another nervy airman 
ten damage, then scram- from the Hampton 
ee bled back. Roads field stuck to his 
08 HE pilot decided h = Sediblendvemealae 
pilot decided he . 7 : credible adventure. 
ra Cl Chamberlin, b uvering of ummate skill, lands his damaged trans-At- . 
d it must find a long ‘onthe dia a ans Chal, giaiiin a poor a for the flight in which he was oma Lieut. Commander Isaac 


clear field to maneuver 


ing the ship’s little girl sponsor and her chum, Pilot and passengers were uninjured 


(Continued on page 134) 
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Mountain Carved into Monument 








Unveiling of Confederate Memo- 
rial Shows How Scientific Genius 
Made the Face of 800-Foot Cliff A 
into Camera Plate for the neé 


World’s Greatest . Photograph Te 
By GEORGE LEE DOWD, JR. H 









































—_ — i Thousands of whip-driven slaves la- 
Chiseling by hand some details}, 57d throughout a king’s lifetime to erect 
in the gigantic head of Gen. > P ; ot ‘ 

Lee in the Stone Mountain the Great P yramid of the Nile. A single 
frieze. Below: General view sculptor with a hundred assistants is 
= ——% nage teeing aed creating the Stone Mountain monument. 
measures 175 feet from head to His slaves are pneumatic drills of iron 
\ tail. The Southern command- and steel. Imprisoned air is their driver. 
er’s overcoat buttons are as The site was dedicated by the United 


large as half-bushel baskets. . i E : 
hell «all nr Daughters of the Confederacy, whose 


‘ of scabbard below the saddle Vision and loyalty have made the me- 
blanket alone weighs sixtytons morial possible, on May 21,1916. It is a 
weather-smoothed, dome-shaped mass of 
granite, three miles in circumference, in 
beautifully wooded country near Atlanta. 

More than $800,000 has been expended 
in the first workings on the great sculp- 
ture, most of it in assembling and install- 
ing equipment. About $200,000 was 
spent by the famous sculptor 
Gutzon Borglum, who start- 
ed the work. When he re- 
signed his commission he had 
just finished the head of 
Gen. Robert E. Lee and 
outlined the figures of 
“Stonewall” Jackson and of 
the horses the two were 











N THE heart of old Dixie there 
was enacted a few weeks ago a 
soul-stirring scene that sym- Me 
bolized the unity of the North 2 

and South and exemplified the e 
i 


capacity of man for gigantic in- 
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tellectual and scientific achieve- riding. . 
| ments born of patriotic inspiration. ; Three years later Augustus ‘ 
t In Georgia of the old South there was - Lukeman, Southern-born 
i unveiled the first completed sculpturing *_<..  seulptor, known for his works 
: of the colossal memorial being graved on = in the Brooklyn Institute and | 
i the face of Stone Mountain to per- (Continued on page 127) 
i petuate for posterity the gallant “Lost my 
i Cause.” And the smiling ’ na 
i and dapper Mayor of the \ és 
f North’s New York offici- . : 
i ated in the ceremonies. N: 
Here in everlasting gran- ar 
ite is being carved the most 
magnificent memorial in - 
the world—a mammoth N: 
frieze depicting heroic fig- 
ures of the Confederacy’s lead- on 
ers, astride their mounts, re- 
viewing the gray-clad hosts bu 
who march before them. The 
famed Pyramid of Cheops would pl: 
be lost beside it. The Sphinx of ei 
Gizeh is not so high as the head Ill 
of one horse in its vast design! T) 
The sculptor’s medium is a pt 
great facade 800 feet high and 
3,000 feet long—a single solid ex 
rock, unblemished by time. The m 
finished memorial—it will take w 
several years to complete it — ey + ag of the ane mipanere am, one os ait > ay sen + ps 
b hd bd m 1 are suspen s arto: oO 
wil fepoement ET ag t Nein of tiebun frieze a. Left: Fr cy nc 1 Walker of Stone York City, ae. , - 
as well as an artistic achieve- on behalf of the Nation, accepted the memorial, holding Robert E. Lee, IV, ; a 


ment of the first order. who gave the signal for the unveiling of the sculptured head of his great grandsire 
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America’s Foremost Pilots, Engi- 
neers and Airplane Manufacturers 


Tell How They Won Success and 


How You Can Start Your Career 


™ By EDGAR C. WHEELER 
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profession, it now calls for specialized 
training and specialized endeavor. 

Last month the flyers recalled how 
they grew their wings and learned to fly 
This month they reveal how they have 
used their flying knowledge to advance 
to positions of leadership. 

Right now, they say, the great need is 
for capable executives to direct and 
manage the many phases of aviation de- 
velopment. And here lie the largest 
opportunities. 

In this connection a word of sound 
advice comes from Burdette S. Wright, 
until recently the director of flying 
training at the Army Air Corps Advance 
School at Kelly Field, Texas. 

“IT would like to suggest that men do 
not take the attitude that piloting alone 
is a profession,” he said. “Aviation is a 
growing organization, and those young 

men who get into it with 








Will Rogers, famous cowboy comedian (left), with “Casey’’ Jones, veteran 
pilot, who built planes “out of work” into a $200,000-a-year air taxi service 


ceived his discharge from the 
Army Air Service. He was sitting 
in the Kansas City Athletic Club, one day 
in 1919, reading a newspaper, and won- 
dering now and then where to get a job. 

At a table across from him sat Roy 
Nafziger, head of a large Kansas City 
wholesale baking company. 

Presently, the pilot spied an advertise- 
ment of an airplane for sale, and called 
Nafziger’s attention to it, with a jest. 

“Roy, why don’t you buy an airplane 
and use it to advertise your business?” 

Nafziger was no mincing man. “I'll 
buy it, if you'll fly it,”’ he replied. 

It was a bargain. The baker bought the 
plane and Steele flew it for a year to 
eight branch baking plants in Missouri, 
Illinois, Iowa, Oklahoma. and Texas. 
The business suddenly received unwonted 
publicity. 

Today the former pilot holds a high 
executive position in the aviation depart- 
ment of a California oil company for 
which, incidentally, he gave up a business 
paying $9,000 a year—all from proving 
advertising a profitable branch of 
aviation. 

That is one pilot’s own story of how 


[) cere M. STEELE had just re- 





The new long-range 
aerial camera, which is 
increasing and widen- 
ing the field of pho- 







background other than 
merely pilot’s training 
will succeed. This back- 
ground should be either 
engineering education or 
some education with ref- 
erence to organization 
and administration. If 
this attitude is taken, it 
will prevent so many 
boys from leaving school 
when they are seventeen 
or eighteen years old 
and going into aviation 
before they have a prop- 
er background to de- 
velop into higher posi- 
tions. At Kelly Field I 
saw many boys fall by 








tography from the air 


Courtesy Fairchild Aerial Camera Corp. the 


he broke into the business of aviation. 

Many young men, when they talk of 
“getting into aviation,” think of the 
business as consisting chiefly of piloting 
an airplane. As a matter of fact, eighty 
percent of the successful flyers who are 
telling the readers of PopuLar ScIENCE 
MonTuty how they began, declare em- 
phatically that to them piloting in itself 
is not the ultimate goal; rather it is a 
stepping stone to positions of larger re- 
sponsibility in a spectacularly growing 
industry. 

They say that aviation is advancing 
so rapidly and becoming so complex 
that, like any other thriving business or 


wayside because 
some background was needed beyond en. 
thusiasm for pilot work. The companies 
of the future will want pilots of well- 
rounded judgment, resourcefulness, and 
education.” 


O THIS P. R. Love, an Army school 
graduate now in the airport construc- 
tion business at St. Louis, Mo., added: 
“The first thing for the young man to 
do is analyze his own ability to adapt 
himself to some particular phase of the 
industry. In the years to come, when the 
design of airplanes advances to the point 
where it will not take such highly trained 
personnel to operate them, pilots will 
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become mere chauffeurs. Pilotage should 
be regarded as a means to an end—to 
furnish experience for the next step 
forward.” 

Just what are these larger opportunities? 

An answer is found in the surprising 
variety of responsible positions the 
trained flyers occupy today. Many have 
organized their own commercial com- 
panies and aviation schools. Some are 
manufacturing and designing planes. A 
large group includes company executives 
and officials in the Government service. 
Then there are company test pilots, Air 
Mail pilots, flying instructors, aerial 
salesmen, sales managers, and 
photographers. 

A typical example is Harry Rogers, of 
the Rogers’ Air Lines, who last month 
told how he learned to fly while serving as 
a mechanic for a private owner, and who 
later enlisted in the Naval Air Service. 


“@\N LEAVING Naval aviation,” he 
continued, “I immediately went 
with a newly formed commercial company 
as chief pilot, and I flew and managed 
their; boats’ over several established lines. 
I got the job because they needed a 
man with experience as an organizer for 
their operating force. We built up a 
real efficient force. Leaving them, I 
organized my own company.” 

C. S. “Casey” Jones, a pioneer pi- 
lot in commercial service, confesses 
that he was perhaps more fortunate than 
others. “It happened that the connec- 
tion I made was a good one. Upon 
my resignation from the Army, I ob- 
tained a position with the Curtiss com- 
pany, with which I have been ever since. 
They had airplanes available without any 
particular use for them, and I formed an 
operating company, doing a sort of com- 
mercial taxi service. This company grew 
rapidly, operating a flying school, doing 
considerable aerial photography, and 
engaging in aviation taxi service, both 
local and cross-country. This company 
was started in the summer of 1919, and 
has grown steadily, so that in 1927 we 
flew over 350,000 miles and did a gross 
flying business of around $200,000.” 

Again, here is a group of flyers who 
made good as aerial salesmen—for in- 
stance, J. A. McInaney, vice president in 
charge of sales of the Alexander Aircraft 
Company, of Denver. 

“In 1925 I was assistant sales man- 
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The air mail, a whole pro- 
fession and business in itself, 
fills many high executive 
por-s with former pilots and 
wil have many more to fill 
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right. It is a better investment to buy 109 
hours of dual instruction than ten hours 
of dual instruction and an airplane.” 

An aerial salesman with an unusually 
spectacular career is the man who, as 
sales manager for the Ryan Airlines jn 
California, landed the order for the Spirit 
of St. Louis from Col. Charles A. Lind. 
bergh. He is A. J. Edwards, at present 
sales manager for the Prudden-San Diego 
Airplane Company. 

Edwards began “playing with avia- 
tion” back in 1911 when, as an automo. 
bile race driver, he engaged in thrilling 
airplane-automobile races with noted 


flyers. His greatest contest was with. 


Lincoln Beachy in 1912. 
Later Edwards purchased a plane and 
employed a pilot to teach him, but an 








Saving cotton fields 
from the boll weevil, 
the work that gave a 
start to Marion Sterlin 
of Detroit and many 
others now successful 
in aviation. The flyer 
is dusting Texas fields 
with calcium-arsenic, 
fatal to the pests, 
This method, used in 
various parts of the 
country against vari- 
ous pests, has saved 
hundreds of thousands 
of dollars in crops 
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One of the fleet of planes of the 
West Indian Aerial Express, 
which aviators with business 
and executive ability built up 


ager of the Alexander Film Company,” 
he said, “and J. Don Alexander con- 
ceived the idea of having some of our hun- 
dred salesmen use airplanes in their work. 
I persuaded him to let me go to a flying 
school in Missouri, buy a ship, and bring 
it back to Denver, which I did with 
twelve hours’ instruction. 

“As the altitude here is more than 
five thousand feet above sea level, and 
as the ship was under-powered, and as I 
was extremely green at flying, the next 
two months offered amusement to spec- 
tators, thrills for me, and repair bills for 
the firm. We decided to build our own 
ship, ideal for this altitude, hence the 
Eaglerock. Then it was decided to enter 
the airplane manufacturing business, and 
I was made sales manager of the Alexan- 
der Aircraft Company, now producing 
three ships a day and building a factory 
at Colorado Springs with a capacity for 
one ship an hour.” 


HE chief pilot of the same company, 

Cloyd Clevenger, a former Army 
pilot, got into the business through con- 
nection with an airplane sales agency. 
“IT obtained the job,” he explained, ‘“‘by 
harassing the agency. I believe that is 
still a good system—but first, learn to fly 


Taga 





injury received in racing barred him 
from a commission in the Air Service. 
In 1926 he went to San Diego as salesman 
for the Ryan company. 


“oe the two months we were 
constructing his plane,” said 
Edwards, “Colonel Lindbergh lived with 
me. Most of his planning and preparation 
was done in my apartment. Sitting under 
the guns of the publicity of Colonel 
Lindbergh's wonderful flight for eight 
months gave me a most definite view 
of the world market for airplanes. I was 
able, last year, to sell almost $400,000 
worth of machines over my desk with 
but one trip into the field. 

“In 1926, we had the choice of men 
who had knowledge of aviation and none 
of business, or with full knowledge of 
business and none of aviation. But 1927 
changed this condition and attracted to 
aviation many men with business ability 
who are carefully learning the funda- 
mentals of aviation. 

“Regardless of what a man wants to 
do in aviation, he should take up flying 
so that he may know the air problems 
and the air language. He need not con- 
tinue as a pilot.” 


John P. Wood, (Continued on page 133) 








¥, 1928 


ly 100 
hours 
ually 
lO, as 
eS in 
S pirit 
Lind- 
esent 
Diego 


avia- 
-OMmo- 
illing 
noted 


with. 


> and 
t an 


fields 
weevil, 
Zave a 
Sterlin 
many 
cessful 
e flyer 
s fields 
rsenic, 
pests, 
sed in 
f the 

vari- 
saved 
isands 
crops 


him 
vice. 
man 


were 

said 
with 
ition 
nder 
lonel 
ight 
view 

was 
000 
with 


men 
10ne 
e of 
1927 
d to 
ility 
nda- 
s to 
ying 
ems 
con- 


133) 





July, 1928 


New Wealth from 


Magic 


Amazing Uses Found for “Silica Gel,” 
a Wonder Product of the Laboratory 


By WALTER E. BURTON 


sand, invested with almost magic 
qualities and endowed with amaz- 
ing powers by the tireless research and 
experiment of the laboratories, was called 
upon for aid in raising the sunken sub- 
marine S-4 when the United States Navy 
encountered difficulties that threatened 
seriously to delay the lifting of the 
doomed ship with her forty heroic dead. 
But for the strange power of this sub- 
stance to aid in the salvage work, the 
photograph of the ill-fated vessel once 
more afloat which appeared in the June 
Poputar ScreNcE Montuiy might not 
have been possible until weeks later. 
When the lives of divers working about 
the craft were endangered by the freezing 
of moisture in their air lines, the ice 
choking them, someone happened to 
think of silica gel, the remarkable sub- 
stance that, a short time before, had been 
put to work keeping the interiors of 
submarines dry by taking water vapor 
out of the air. A silica gel dryer was 
rushed to the scene and removed prac- 
tically all traces of moisture from the air 
being pumped to the divers. Thus one 
more hazard was removed from the all 
too perilous business of diving. 


\" SIMPLE and ordinary a thing as 


ND it was removed by sand—chem- 
ically treated sand that is called 
silica gel because of its resemblance at 
one stage of its formation to gelatin. A 
laboratory curiosity for nearly a century, 
the strange substance has only recently 
been turned to practical service of man. 
A single grain 
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of water and still remain dry on the out- 
side and not increase in volume! 

Its action is called adsorption, different 
from absorption in that the adsorbed 
matter simply adheres to and does not 
enter into any chemical relation with ‘the 
adsorbing substance. Adsorption, says 
one German scientist, will eventually rival 
electricity in importance in industry. 

He may well be right. Already the 
harnessing of silica gel has become one 
of the many romances of modern science. 

Just before the 
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Hopkins University, 
was studying for a 
doctor’s degree at 
the University of 
Gottingen, Germany, 








in a pound of the gel 
is about 450 acres. 
The usefulness of 
the material lies in 
the capacity of each 
pore to act as a cap- 
illary tube, suck- 
ing in water, alco- 
hol, oil, and almost ° 
any other fluid, as 
well as vapors and 
gases, much as a 
blotter sucks in ink. 
Ten tons of the gel 
can take in four tons 











Above: How silica gel 
adsorbs evaporated re- 
frigerant and, when 
heated, releases it for 
use again. Right: The 
system appked to a 
refrigerator car, using 
thermostat control 









under Dr. Szigmondy, 














Prof. W. A. Patrick, of Johns Hopkins, 
creator of a method of making silica gel 
for gas masks, iceless refrigeration, and 
many other purposes, watching his ap- 
paratus for measuring the adsorptive 
powers of the strange material. Left: An 
actual size photo of large size silica gel 


inventor of the ultra-microscope and a 
world authority on colloidal chemistry. 

“Silica gel was first made in 1850 by 
Thomas Graham, an Englishman,” Dr. 
Patrick said, in relating the history of the 
substance. “While studying under Dr. 
Szigmondy, I found several new proper- 
ties of the gel, and noticed it would ad- 
sorb many gases and liquid vapors. 


“(HE summer after the United States 
entered the war found me in Wash- 
ington, a member of the U. S. Chemical 
Warfare Service, hard at work on the 
development of gas masks. After trials in 
other directions, the Government con- 
centrated its efforts on charcoal, which 
was known to adsorb gases to a con- 
siderable degree. The chief difficulty lay 
in obtaining dense charcoal, and everyone 
remembers the campaigns to collect peach 
seeds, from which the best was made. 
“One day I recalled my work on silica 
gel. We tested it in gas masks and it 
worked perfectly. But immediately we 
struck a snag. The silica gel could be 
made only in small quantities by a very 
complicated process called titration. 
After considerable experimenting I de- 
veloped a simple method of manufactur- 
ing the gel in any quantity at a reasonable 
cost. This process consists essentially of 
heating clean sand 
with caustic soda 
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resulting sodium 
silicate or “water 
glass” with sul- 
phuric or hydro- 
chlorie acid. <A 
jellylike mass is 
formed which, 
upon being broken 
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he Movie Maker 


A Romance of Real Inventions 


By S. W. NEWMEYER— Illustrated by ERNEST FUHR 


Latest of marvels in motion picture produc- 
tion is a scientific film, ‘‘Nature and Love,”’ 
which unfolds on the screen the whole dra- 
matic story of evolution. Beginning with the 
earth as a primeval swamp, it portrays the 
gradual development of life through the ages, 
the creation of man and woman, and the 


AS that a crack in the ceiling or only a thin bar of 

sunlight? As Don’s idly curious gaze followed the 

diagonal line across the ceiling and down the wall, he 

realized with bewilderment that it wasn’t his ceiling 
—nor his wall—nor his—yes, it was his Judy. For the girl 
sitting there in the queer high-backed chair, her eyes closed, 
her lips softly relaxed, was the only familiar thing in the room, 
with its blank cream-colored walls, its white enameled table 
and chest of drawers. Even the narrow iron bed in which he 
lay was strange to him. 

Don let his eyes rove about the quiet room again—pink roses 
in a pitcher on the chest of drawers. A glass, with a spoon hold- 
ing down its paper cover, on the white table in company with 
two or three bottles. The window shade was pulled down, 
but along its edge the sun made a bright lengthwise border. And 
in the room a hush—almost as though someone were dead. 

But there was Judy, close beside his bed. He could see the 
gentle motion of her breathing. He felt a bit guilty staring at 
her so hard; a sleeping person looks so defenseless. But his 
eyes were hungry for a sight of her. It seemed months since he 
had seen her. She didn’t look the same, somehow. Her dress, 
perhaps. Not the knickered riding suit, but a soft, woolly blue 
thing that, open at the throat, gave her skin the cream white 
tint of a gardenia petal. Don shut his eyes and chuckled softly 
—he’d never dare tell Judy that. He knew her scorn for senti- 
mentality. 

A sudden rustle in the chair made him look up again. Judy 
was leaning toward him in alarm, her eyes wide and anxious. 
He smiled, made an attempt to sit up—and became sharply 
aware that his left arm was strapped against his side. Judy was 
out of her chair in an instant, bending over him restrainingly. . 

““You mustn’t—’”’ 
she began, then she 
looked at him beseech- 
ingly. “Oh, Don, you 
do know me this time, 
don’t you?” 

“Of course!” Don 
intended his voice 
should express surprise 
at such a foolish ques- 
tion, but it was unac- 
countably weak and 
his words trailed off 
in a whisper. “Couldn't 
be anybody but Judy. 
Wouldn’t want you to 
be anybody but you.” 

All Judy’s dimples 
danced in a sudden 
radiant smile. And 
then she did a thing so 
strange that for the 
moment Don lost his 
breath. Bending over 
him, she dropped a 
smail, swift kiss on his 
forehead. 

“Now lie perfectly 





Judy, bending over him, looked at 
him beseechingly. “‘Oh, Don, you do 
know me this time, don’t you?” 





progress of mankind to the present day. From 
Edison’s first moving picture to this new epic 
of the screen is a span of only thirty-odd years. 
Back of the elaborate film dramas we enjoy 
today are remarkable inventions and discov- 
eries, many of whose secrets are revealed in this 
absorbing novel of the movies.—The Editor. 


still and I'll call the nurse,”’ she commanded, and whisked joy- 
fully out of the room. But before she had closed the door 
memory flooded over Don and he called after her hoarsely. 
“ Jerry—what happened to Jerry?” 
“Not a thing!” Judy looked back reassuringly. 
hardly bruised.” 
* 


“He was 


* * 


Thin broth—and sleep. Thick broth, almost like mush—and 
more sleep. Soft-boiled eggs and toast. Then, feeling not at all 
drowsy, Don demanded extra pillows, sat up, and called for an 
accounting. 

“TI came to yesterday afternoon,’ he mused. “But when did 
we crash? Last Tuesday, wasn't it? What’s today?” 

“Friday, but—” 

“Then I’ve been knocked out three days, haven't I?” 

“The accident happened a week ago Tuesday.” 


“IVE been away from the studio nearly two weeks?” Don’s 
voice was sharp with unbelief. He strained higher in the 
bed, but eased himself as his collar bone gave him a twinge of 
vain. 
, “Now, Mr. Kennedy,” his square, substantial nurse made a 
fractional adjustment of the bedclothes with firm, authoritative 
pats, “if you are going to excite yourself, we shall just have to 
wait till you are stronger before we talk about anything.” 

“T’'ll be good,” grinned Don. “But if you don’t tell me every- 
thing that’s happened, I'll worry as hard as I can.” 

Miss Beyer’s big square teeth showed for an instant in a large 
smile, and she began briefly to tabulate the events of the previous 
ten days. 

“Concussion of the brain—broken collar bone—delirious and 
sometimes so_ violent 
nobody could quiet you 
but Miss Burke—” 

As the nurse talked 
on, assuring him that 
within a few days he 
would be up and out of 
the hospital, Don won- 
dered just how much 
of his hidden thoughts 
he had revealed in 
those days of delirium. 
Whenever the nurse 
said ‘Miss Burke”— 
and she brought Judy’s 
name into her recital 
frequently—her eyes 
shone with a peculiar 
twinkle. 

Judy had sent word 
that she would come in- 
to see him the next 
afternoon, and Don de- 
termined to find out. 
Not even the progress 
of the picture seemed 
so- important now. 


Rubbing his hand 
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thoughtfully over his chin, he was shocked to feel the young 
forest there. He called for a mirror, groaned, and demanded a 
barber. 

Next afternoon, resplendent in haircut, shave, and gaudy bor- 
rowed bathrobe, he settled himself in the invalid chair to await 
his caller. It was the first time he had been out of bed, and as 
Miss Beyer tucked a blanket over his knees she warned him 
that he could sit up for only an hour. She repeated her warning 
with emphasis when Judy entered a few moments later. Then— 
smiling not too broadly—she tactfully withdrew. 


yt primly in a small, straight chair near the window, 
Judy finally broke the prolonged silence. 

“You don’t look so much like an invalid today,” she remarked. 

“T don’t feel at all like one except when I try to walk,” Don 
replied. “And, by the way, a broken collar bone is not con- 
tagious. You might draw your chair nearer.” 

Judy made a valiant attempt to control her dimples, then she 
tilted her chin and laughed gaily. Don’s hearty chuckle echoed 
her—for no reason at all except that there was a peculiar electric 
current in the air. A current that snapped and sparkled in 
Judy’s eyes, that tingled in Don’s finger tips. ; 

“T think it did you good to have concussion of the brain,” 
she commented as she moved her chair to a demure three feet 
from him, just beyond his reach. “I’ve never seen you so 
light-hearted.” 

“That’s because of the medicine you gave me day before 
yesterday.” 

“Medicine?” _ 

“A tonic, maybe. Anyway, I'd like to have the prescription 
filled again.”” He attempted to say it lightly, but his voice shook 
a little and his face was suddenly very solemn. He stretched 
out his hand to her. “‘ Judy—I can’t come any nearer you—do— 
do I have to get unconscious again before you will give me an- 
other kiss?” a 

* * 


The room was very quiet, though the broad shaft of sunlight 


ith 
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Don and Judy, young and shining and solemn, took 
their places within the curve of the bay window. 
Professor Mahrlenburg stood at Don’s left, Margaret 
at Judy’s right, while Jerry and the minister’s wife 
smiled benevolently on them from a little distance 


flooding through the window quivered with brightness, and the 
fresh roses on the table poured out a living stream of fragrance. 
Then Judy caught her breath with a little flutter of laughter 
and straightened up on her perch on the arm of Don’s chair. 

“T’ve brought this back to you,” she said, and handed him a 
long, legal looking envelope she had brought into the room 
with her. 

Wonderingly, he turned it over and read the typewritten in- 
scription: “Last Will and Testament of Donald Kennedy.” 

“Where in the world did you get this?” he asked, astonished. 

“You gave it to me when you were delirious,” she explained. 
“You insisted on sending for the lawyer and then you made him 
hand this over to me. We couldn’t satisfy you till it had been 
done. If anyone had known what was in your mind, we might 
have fooled you with any long envelope.” 

Don’s arm tightened about her, then he slipped the envelope 
back into her hand. 

“Might as well keep it, Judy. Dead or alive, the little that 
I have belongs to you. Though I hadn’t intended to tell you till 
I had something to offer.” 


‘i. was a moment of silence. Don looked up inquiringly 
just in time to catch a teardrop on his chin. Judy gulped 
and disengaged her hand long enough to dry her eyes. 

“Don Kennedy,” she quavered, “if you're waiting till you 
get rich before you ask me to marry you, you'd better say good 
bye now! If you don’t want me when you're poor and need me, 
I won’t have you when you're rich—and that’s going to be very 
soon now.” 

Don laughed, but Judy bent an accusiag gaze on him. 

“Tf you only knew how many times you went over that when 
you were delirious!” she exclaimed. “It almost broke my 
heart to think you might die without ever knowing that I'd 
rather have you without a cent than—” 

But by an ancient device not yet improved upon by any 
camera trickery, Don made the rest of her sentence not only 
unnecessary but impossible. 
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Was it for his special benefit, 
Don wondered, that Jerry 
threw all that ardor into the 
love scene? And Margaret 
was playing up te him very 
responsively. How long had 
Jerry been holding that 
kiss? ‘“* Break!’’ Don ordered 


“Let me go,” said Judy. “I must powder my nose before the 
nurse comes back.” 

But at a safe distance from Don she stood and smiled. 

“Now for the surprise! Jerry has a customer who wants to 
buy a tenth share in your invention.” 

“How much is he willing to pay?” inquired Don cautiously. 

“Fifty thousand dollars.”’ 

“You're joking!” 

“But you've often said your machine would be worth a million 
within a few years,” replied Judy, quite unruffled. 

“Yes,” Don stared at her, unable to believe his good fortune, 
“but you're the only one who believes me.” 

“Oh, Jerry is pretty smart, too,” blandly remarked Jerry's 
sister. “And he’s a wonderful salesman!” 


T WAS good to be back on the lot again. Don felt the old thrill 

as he took charge of the final scenes—the modern sequence 

in a war hospital where Jerry took the double réle of himself 

and his twin brother, and where Margaret, the English nurse, at 

last discovered that the villain and the hero were two different 
individuals. 

In making the final fade-outs, in which Jerry and Margaret 
held the center of the close-ups, Don experienced some em- 
barrassment. Before his engagement to Judy it had been easy 
for him to direct a love scene—only a matter of inches and 
camera angles, with two human automatons going through the 
traditional motions in the approved cinematic manner. But 
now his professional detachment was confused with a vivid 
personal response to such proceedings. And there was a certain 
dancing light in the eyes of his prospective brother-in-law that 
made him uneasy. 

Was it for his special benefit, Don wondered, that Jerry threw 
all that ardor into the more tender scenes? Margaret, no doubt 
reliving for the moment her own shattered romance, was play- 
ing up to him very responsively. During the filming of the final 
fade-out, the lovely expression of her face—an inner glow, en- 
chanted and enchanting—made Don completely forget the prac- 
tical, unromantic presence of camera man, electrician, and 
assistants. , 

He came to himself with a start. How long had Jerry been 
holding that kiss? 

“Break!” he ordered in a voice which he strove to make 
natural. 

The pair instantly dropped their arms and stepped apart. 
Margaret patted her hair into neatness—did girls always do 
that?—and Jerry nonchalantly lit a cigarette. 
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“Any professional suggestions to make on that last shot, 
Don?” he asked, rolling his eyes wickedly at the young director. 

“Tm only an amateur,” Don replied, grinning, though annoyed 
at the flush that made even his ears hot. “But your cigarette 
reminds me of one final trick shot I’ve figured out for the two 
brothers.” 

While Margaret hurried to her dressing room to remove the 
final grease paint, put on for the picture that was to restore the 
brilliance of her screen reputation or destroy it utterly, the two 
men with technical assistants and camera men strolled to the 
hospital set on another part of the stage. 





NLY the day before, the double exposure reconciliation 
scene between the brothers had been made. Jerry had 
assumed both réles until the final shot, where, having to shake 
hands with himself, another actor of his size and general appear. 
ance had been substituted. During this bit of footage the 
substitute had kept his face turned from the camera, the 
mask was removed from the lens, and the shot made 
straight—not double exposure. 

“Now,” said Don, “I want to carry the scene a bit 
further with double exposure. After the handshake you’ 
sit down on both sides of the picture, face yourself, and 
light your cigarette on one side of the picture from the 
cigarette you are holding on the other side.” 

“T’m no magician,” remonstrated Jerry. “I can’t leave q 
mark in the air to indicate where I must match the cigarette 
in the second exposure.” 

“You won't have to,” Don replied. “‘We’re going to work it 





Under his directions the two chairs were quickly nailed to the 
floor and the camera used the day before was screwed back into 
place. While the shot on the left side was being made, Jerry 
straddled one chair, his arm resting carelessly on its back. Be 
tween his fingers was a lighted cigarette, but just before the 
last bit of footage was taken on that side, the camera was 
stopped and the film rewound. Then Jerry became the actor on 
the right side of the set and, while talking with his unseen self 
on the other side of the picture, slowly drew a cigarette from 
his case. 

When an equal number of feet on both sides had thus been 
double exposed, the mask on the lens was again reversed, and 
Jerry, with a newly lighted cigarette, resumed his place on the 
left chair. This time, however, the cigarette was tacked to the 
chair back, though he appeared to be holding it between the 
fingers of the hand that rested there. So close was the chair to 
the dividing line between the two halves of the exposure that 
the lighted tip of the cigarette protruded beyond the deadline. 
After a minute’s cranking, timed by the stop watch, the mask 
was quickly reversed, the film rewound, and Jerry in the right 
hand chair leaned forward and with an unlighted cigarette be- 
tween his lips drew a light from the glowing tip of the one tacked 
to the other chair. In the meantime, of course, that cigarette 
had 1 extinguished and relighted in order to preserve its 
length. 

“Bits like this,” commented Don when the shot was com- 
pleted and he had given the order to strike the set, “completely 
fool the public. When they see you shake hands with yourself, 
the aise ones will tell their friends how a substitute was put ia 
at just the right moment—but Id like to hear a fan ty® 
explain away that cigarette trick!” . 


M ANCIENT Pierce Arrow rolled slowly along the Avent 
of the Christmas Trees in Pasadena. It was dusk—Chrisé 
mas Eve—and as the last faint tinge of gray faded from the sky, 
the mile or more of magnificent fir trees fringing each side of 
road suddenly sparkled with myriad colored lights. 2 
Moving more swiftly, the car reached the end of the doubig) 
row of lights and ascended the gentle hills of Altadena. Fam 
sentimental reasons, its five occupants were making this imp 
tant trip the swan song of the faithful old vehicle. Tomorroy 
was destined for the junk dealer. Now it came to a stop befe 
a small bungalow. i 
In its cheerful living room Don and Judy, young and shinii® 
and solemn, took their places within the curve of the bay 
window. Professor Mahrlenburg stood at Don’s left, Margaret 
at Judy’s right, while Jerry and the minister's wife smiled 6 j 
them from a little distance. 
When the simple wedding ceremony was over and the b 
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flutter of congratulations had subsided, Jerry looked at Margaret A phe 
significantly. She smiled. Taking her hand, Jerry turned to the sold 





minister. (Continued on page 124) 
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A treacherous crevasse in the desolate Taku 
Glacier of southern Alaska, which recently 
was explored for the first time by Father 
Bernard R. Hubbard (center), geologist of 
the University of Santa Clara, California 

















Face Death 


to Explore 
Sea of Ice 
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A grim, uncharted wilderness of rocks and ice. 
Risking death at every step, Father Hubbard 
and his two comrades fought their way up 
sheer precipices such as this to conquer the 
glacier which had defied all men before them 

















The Jesuit, his guide, Jack Koby; and Henry Pigg, a student, pause for a 
brief rest before crossing a perilous ice gorge. Starting from Juneau, Alaska, 
they journeyed northward, going first up the Mendenhall Glacier to the 
“mouth” of Taku. For sixty-seven hours they pushed on through bitter 
cold, until at last they reached the end of the eighty-seven-mile glacier 


The explorers with their dogs starting on the tortuous trip up the glacier. 
Beneath a seemingly level carpet of snow, hidden crevasses lay ready to 
swallow the men who dared enter the forbidding land of ice. And so they 
roped themselves together, like Alpine climbers, trusting that if one of 
the party fell into a yawning hole, the others might pull him back to safety 








A photograph of the scene when night was overtaking the explorers on the sea 
of ice between mountain walls—a scene majestic yet terrible in its hard and 
cold grandeur. They were’ the first to set foot on this desolate ice field 

















Jack Koby, prospector and guide, with the dogs crossing one of the less for- 
bidding stretches of the glacier. Yet even this was dangerous enough to test 
the courage of the bravest man; none could guess what pitfalls lay just ahead 












New Metal Mirror 
Used in Telescope 


FTER twenty-five years of 
research and experiment, 
George H. Lutz, a Chicago 
engineer whose hobby has made 
him one of the best known 
amateur astronomers, has per- 
fected a telescope mirror made 
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ewest Achievements 
of the Laboratories 


HE latest steps in research and in- 
vention in all scientific fields, im- 
portant for their bearing on our every- 
day life, are recorded in these pages. 
















of a special new metal alloy that 
is said to be four times as hard as steel. 
Its great advantage is that it resists all 
the wear that is necessary in use; whereas 
silvered glass reflectors, no matter how 
carefully operated, must be renewed from 
time to time. Mr. Lutz is shown here 
with the mechanical part of his apparatus 
equipped with the metal mirror. 


Plant Is Living Gas Works 


F YOU read, in our April issue, the 

fascinating story of Sir Jagadis Bose, 
Hindu naturalist, and of his discoveries 
of the humanlike existence of plants, your 
flower bed and vegetable garden have 
taken on a new interest this summer. 
Here is a fascinating world which science 
is just beginning to comprehend. 

Two experts of the University of 
Michigan, Prof. John E. Weaver and Dr. 
William E. Bruner, have just revealed 
that plants are the greatest miners on 
earth. Radishes, beans, and turnips 
occupy more space underground than 
above it. The roots of a four-year-old 
rhubarb plant were found to occupy a 
cylinder of soil eight feet in diameter and 
eight feet deep, while those of a ten-year- 
old horse-radish plant drilled down more 
than fourteen feet! 

The radish you eat embodies materials 
drawn from soil two feet underground. 

The vegetable world, too, has many 
strange creatures. One of these, just dis- 
covered by Dr. W. A. Hamor, Assistant 
Director of the Mellon Institute of 
Industrial Research, is a living gas works. 
It generates gas which can be lighted 
with a match. This plant, the dittany, 
grows in southern Europe and central 
Asia. Its generating plant consists of 
glands containing volatile oil. In warm 
weather the oil evaporates, making the 
air about the plant inflammable. 


Lightning Distance Finder 


AT the adding machine is to the 
bookkeeper, and the slide rule to the 
engineer, a new quick-figuring machine— 
the trinometer—is to surveyor, gunner, 
and aircraft pilot, thanks to Dr. Joseph E. 
Rowe, of the College of William and 
Mary, its inventor. With its aid an air- 
man can tell in an instant how far he is 
from his destination; a gunner can use the 
ingenious device as a range-finder. 

The trinometer is simply a triangle that 
measures itself. All surveying and range- 
finding computations depend upon trigo- 
nometry—the science of the measurement 
of triangles—and the tri- 
nometer, instantly set to 


the shape of a triangle being surveyed, 
records as many of its dimensions as ar 
already known. Then the unknow 
figures are read off directly from the scale 
without recourse to laborious calculations, 

In the illustration Dr. Rowe is calculat. 
ing an unknown distance represented by 
the A-bar. The B-bar and H-bar are set 
to known distances, and to known angles 
at A and C, and the answer is read at B, 


National Icebox Standards 


FEW months ago the Popular Science 

Institute of Standards undertook ty 
establish efficiency standards for the 
guidance of purchasers of household ice. 
boxes and refrigerators. Today that wu. 
dertaking is joined in a movement for 
nation-wide refrigeration standards. 

Representatives of manufacturers, deal. 
ers and purchasers, Government officials, 
and others interested in the refrigerator 
problem, including a representative of the 
Popular Science Institute, met recently in 
New York City, and voted to establish q 
set of national standards by which the 
purchaser can make his selection on the 
basis of quality and performance. A 
technical committee, working under the 
auspices of the American Engineering 
Standards Committee, will draw up the 
national specifications. 

The need of national standards to guide 
the purchaser was emphasized by the fact 
that 12,000,000 refrigerators now are in 
use in American homes; and each repre- 
sents a yearly cost of from $26 to $28 for 
ice or its equivalent. Moreover, in actual 
tests of three different refrigerators of 
about the same size, it was found that one 





Dr. Lee E. Travis aad Theodore Hunter, of the University of Iowa, have made good their statement, which 
appeared in Poputar Science Monrtnty for June, that the sounds of human nerves in action which they 
had heard could be amplified and broadcast by raaio. They put the nerve noises of Captain Cuhel of the 
University track team on the air. The athlete is seen here with the nerve sound recording apparatus, com 
nected with radio broadcasting equipment, attached to his leg, and Hunter is stimulating his nerves to action 
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Woman Doctor May Win Nobel Prize for 
Cancer Research — Plants Manufacture 
Gas—City of Apes Planned—Man Swims 
Immune Among Hundreds of Huge Sharks 


melted twenty-two pounds of ice a day, 
another twenty-eight pounds, and a third 
thirty-four. In other words, the third re- 
frigerator required more than fifty 

recent more ice than the first. 


might pay more for the poor 
refrigerator than for the good one. 
For the most part the purchaser 
has been compelled, in making a 
selection, to depend on appear- 
ance, which often is misleading. 
The Popular Science Institute 
has taken a leading part in mak- 
ing laboratory tests of well known 
types of refrigerators and so 
judging their value by actual 
performance. The project of the 
American Engineering Standards 
Committee, in which the Popular Science 
Institute is co6perating, assures every 
purchaser getting his money’s worth. 


What Kills Ultra-V iolet Rays? 


ESTS have shown that the ultra- 

violet rays of the sun, valued for their 
germicidal and stimulative qualities, exist 
in less quantity at street level than at the 
tops of tall buildings, and scientists have 
speculated on the agency that robs the 
lower air of the health-giving light. Ex- 
periments recently were conducted by the 
Health Department of Baltimore regard- 
ing the belief held by Dr. James H. 
Shrader, head of the Bureau of Food and 
Chemistry, that the ozone produced by 
the electricity in street railway wires 
might absorb or kill the ultra-violet light. 
Dr. Shrader has designed an apparatus 
for collecting and testing ozone at ground 
level, in various sections of the city. 
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Prof. A. N. Winchell, of the University of Wis- 
consin, is ‘“fingerprinting’’ his six hundredth 
mineral. With a Coolidge X-ray tube in the 
cylinder he makes photographs showing detailed 
structure of metals. Geologists in all parts of the 
world can compare new-found specimens with 
these pictures, thus simplifying identification 


Sharks Refuse to Eat Man 


HARKS—except one species—do not 

bite men. 

That is the verdict brought back from 
the Bahama Islands by Van Campen 
Heilner, ichthyologist of Spring Lake, 
N. J. As forecast in “Risking Death for 
Science,’ in our May issue, Heilner 
plunged into shark-infested waters, to 
settle the dispute whether sharks are 
naturally man-eaters. 

“Sharks and barracudas did not bother 
me in the slightest,” Heilner reported. 
“The sharks fled at the slightest noise, 

and the barracudas evinced 








only curiosity. One shark, 
harpooned, attacked our 
boat, but he was acting in 
self-defense.” 


A City of Apes 
BATTALION of chim- 


panzees and other apes 
is being recruited to help 
their human cousins stamp 
out insanity and crime. 

The Medical Center in 
New York City announces 
that a community of apes 
soon will be established. 
The animals will be made 
subjects of tests of effects 
of narcotics, alcohol, and 
infectious diseases on suc- 
cessive generations. 

Their psychological _re- 
actions to poisons, and the 
effects on their offspring, 








Does ozone, the peculiar smelling gas produced by electrical dis- 
charges, absorb or destroy some of the sun’s ultra-violet light? To 
find out, Dr. James H. Shrader, of the Baltimore Bureau of Food 
and Chemistry, is seen collecting and examining the electric-made 
substance with an apparatus designed especially for the purpose 


may shed valuable light on 
why some children come 
into the world with sub- 
normal minds. 


Woman Leads Cancer Study 


R outstanding work and achieve- 
ment in cancer research, Dr. Maude 
Slye, of the University of Chicago, was 
recently recommended by the American 
College of Physicians for a Nobel Prize 
Award. Sober of countenance, her short- 
bobbed hair shot through with gray, the 
woman scientist is called the foremost 
cancer authority of the West. Her experi- 
ments with mice have led her to state the 
belief that cancer is hereditary, and that 
it would disappear in two generations of 
scientific mating. 


We All Walk in Circles 


F WE couldn't see where we were going, 
we'd run in circles. Persons lost in 
the woods often turn completely around. 
Experimenting with blindfolded per- 
sons, Prof. A. A. Schaeffer of the Univer- 
sity of Kansas recently discovered that 
our natural tendency is to walk in narrow- 
ing spirals, like a clock spring. Some 
people turn to the right; others to the left. 
Professor Schaeffer found that fish follow 
the same course. 
Just why we have this tendency the 
psychologists are seeking to explain. 


4,524 Deaths Due to Falls 


VETERAN of the fiercest fighting in 

France tripped on a shoe string, fell 
headlong, and broke his neck. A steeple- 
jack who had just performed breath- 
taking feats on a skyscraper stumbled 
on a curbstone and was crippled for life. 

Such incidents are not infrequent. 
People, as a rule, consider their own 
chances of such accidents remote. The 
latest statistics compiled by a leading . 
accident insurance company, however, 
show that the average man’s chances of 
being injured by a fall are almost as great 
as of being maimed by an automobile. 

Of 22,000 accidents outside of industry, 
6,647 were caused by automobiles, and 
4,524 by falls. Next came injuries in 
sports, 4,452. Seventy-three were hurt 
getting in or out of bed, and sixty-four 
suffered from falls in bathtubs. 
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Mucilage Fountain Pen 


Designed for pocket or desk, this de- 
vice has vegetable mucilage in its 
reservoir, which is refilled by removing 
the cap at the top. Press the tube on 
the object to be gummed and it ejects 
e@ drop of the mucilage. It closes 
automatically as pressure is released 
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Flashlight Writing Pad 


How often you have fumbled for pen. 
cil and paper and held a match to 
make notes in the dark! An English 
firm solves the difficulty with this 
combination pad and flash bulb with 
pencil attached, which is light and 
folds compactly to fit in the pocket 











Sai 
New Razor Blade Holder 7 
The movable handle may be set petraors 
with a thumb screw at any angle easily a 


to use the blade for cutting cloth, 
ecraping paint, and innumerable 
other purposes—except shaving 


Line Guide Aids Typists 





This rule of clear glass with the lower half 
delicately tinted green also helps book- 
keepers and draftsmen. The green band 
marks the line that is being read, but is at 
the same time just transparent enough to 
Permit the sight of the notations below 











| Toe Guards Save Injuries 


} Light but strong shields strapped over 
the shoes protect workmen handling 
heavy objects in an eastern steel mill. 
Made substantially of a special steel, 
they weigh but’16 ounces, and of 
aluminum, only 6. They are tested to 
resist a pressure of 300 foot-pounds 
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ot : : ie Driver’s Heel Guard 
- j Now that summer is here, these 
2 ‘ rubber shields hook onto the 

y woman motorist’s dainty shoes, 
protecting them from wear and 
soiling when she goes driving 


aden 
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Seven-Sided Razor 


The novel blade rotates in the 
holder, presenting a new part of 
its endless edge each day, the 
sections being labeled Monday, 
Tuesday, etc., to avoid error. 
Once a week it is sharpened 














a Unique Mechanical Golf Teacher 


This skeleton of metal tubing gives you the per- 
fect stance and swing, showing positions of wrists, 
arms, shoulders, hips, legs, and head at all stages 
of the shot. Photograph shows a follow-through 
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hb Windshield Screen Keeps Out Dirt 

nglish Insects and dust, too, are excluded, according to the 

| this inventor, by this breeze filter, which is made to fit 

- with the better known makes of cars and can be easily 

t — and quickly installed to add to. motoring pleasure 2 
ocket A 














Liquid Stocking Mender 


A drop in time saves nine stitches and 
halts stocking runs at the start. Laun- 
dering does not undo the work, it is said. 
The tiny flask will fit in the hand bag 






New Shaving Idea 
To abolish the shaving mug, 
this device holds liquid soap 
or cream and drops it on the 
brush when the valve is 





pressed. Then the cream is 
applied directly or the lather 
worked up on the face 













Safety Fuse-Pulling Device 
A new horn-fiber tool with gripping jaws on 
one end and a screw driver on the other 
easily and safely handles tive electrical parts 












Device Shows Notes to Speaker ' 
A Bathing Machine 


Lecturers who use notes or read their addresses 
will welcome this novel machine. Notes or 
manuscript are on a roll of paper, which is 
unwound step by step as the speaker presses 
an inconspicuous lever. A reading glass mag- 
nifies the words so that they are easily seen, 
while a_ shaded light illuminates them 


Press the proper button on 
this new shower bath device 
and the spigot instantly de- 
livers what you want—soap- 
suds or hot, cold, fresh, 
salt, or 


scented water 


a 











Pocketknife Handle Carries Keys 


Keys are carried compactly and without rattling 
in this device. They are inserted like knife blades 
and when not ia use close into the handle. The 
holder is said to take up less room in the pocket 
or purse than other familiar types of key holders 
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New Frame Multiplies Hack Saw Uses 


By adjusting this frame, interchangeable in four ways, 
the blade is lengthened or shortened as conditions re- 
Quire, permitting the tool to be used in tight places 


This English conveyance—a rea. little automobile— 
also provides a seat for nurse or mother. Brake levers 
and spark and gas control are fixed on the handlebar 


Motorized Baby Buggy 
Does Mile in 40 Minutes 
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Submarine “Sunk’’ in Test 
And Raised in Half Hour 


HE U. S. Submarine 8-27 was sunk 
the other. day in San Diego, Calif., 
harbor and rescued by her sister ship, the 
S-28, in half an hour. It was a sham 
disaster and test in the Navy’s efforts to 
be prepared in case of another such dis- 
aster as that of the S-4. The S-27’s bal- 
last tanks were filled with water. Divers 
attached an air hose from the S-28 to the 
“‘lost”’ ship’s tanks, from which the S-28 
then blew the water, causing the “wreck” 
to rise to the surface of the harbor. 


Look Out for Poison Ivy Now! 


EWARE the poison ivy, with its 

three telltale leaves in a cluster! 

At this time of year, the U.S. Health 

Service warns, the curious plant poison 

that causes skin irritation, violent itching, 

and burning sensations is particularly 
virulent. 

Unless you are one of the lucky persons 
who are partly immune—and experts 
believe there is no such thing as absolute 
immunity—you may acquire the poison 
either from brushing directly against the 
leaves or from standing in the smoke of 
burning ivy. The smoke contains a finely 
divided but heavy dose of poison and 
causes some of the worst cases of ivy 
poisoning. Whether you can be poisoned 
by the growing plants except by actual 
contact is doubtful. 

Some persons are naturally more sus- 
ceptible than others; but even the most 
hardened have been at least mildly poi- 
soned, in experiments, after severe and 
prolonged exposure. The safe thing is to 
avoid the weed altogether; and that is 
not difficult, for it is easily detected. 

Its shiny green, notched leaves form a 
three-leaved cluster that at once dis- 
tinguishes it from the Virginia creeper or 
any other plants with which it might be 
_ confused. And the toxic relatives of the 
poison ivy—poison oak and poison sumac 
—have leaves of different shape, though 
also in the pattern of three. 

Only arid lands and mountain eleva- 
tions above 6,000 feet are free from the 














Sailors of the U.S. S. Holland attaching lines to 
the sunken submarine S-27 in preparation for her 
raising by the S-28, pictured in upper illustration 


countrywide invasion of the poison ivy 
and its ill-famed relatives. Its foliage 
festoons ravines and hillsides alike, turn- 
ing in autumn to beautiful scarlet and 
orange hues to decoy leaf collectors. 

Persistent, repeated mowing, or de- 
liberate grubbing out by the roots, will 
destroy poison ivy near the home. Spray- 
ing with kerosene is recommended by the 
Forest Service of the Department of 
Agriculture when other plants will not be 
damaged. One thorough spraying is often 
sufficient. And a solution made by dis- 
solving one to two pounds of arsenite of 
soda in ten gallons of water will kill poison 
ivy on stone fences, buildings, and walls, 
the Massachusetts Experiment Station has 
found. This concoction also destroys 
shrubbery but does not harm large trees. 

There is no mystery about the poison 
itself. An oil secreted in the plant’s 
leaves, roots, and berries, it has been 
isolated, squinted at in test tubes under 
lenses, and given the formidable name of 
toxicodendrol. It behaves much like such 
other irritant poisons as bichloride of 
mercury, arsenic, and certain anilin com- 
pounds found in dyes. 

After exposure, a thorough washing 
with soap, water, and alcohol may avert 
a case of poisoning. The treatments for 
an actual case are simple and easy. One 
of the best is bathing with salt water, sea 
water if available. Another is a wash 
daily with a teaspoonful of boric acid dis- 
solved in a quart of hot water. 


July, 19 
Scientist’s “Talking Book” 
Soon Ready to Read to Yoy 


fwd he is working on an electri 
device that reads a book aloud 
just been revealed by Dr. W. R. Whitney 
director of research of the General Ele. 
tric Laboratories. In reality this device 
he explains, will be a long-running phono, 
graph that uses, instead of wax records 
long strips of photographic film such y 
are employed in “talking movies.” Thy 
words it reads will have been recordej 
previously in a studio. Since there are y 
pictures on the film, its whole surface eq 
be used to record sound photographically, 
and an entire novel can be condensed injy 
a film reel that takes two hours to ny, 
You would procure such a film from q 
electric or radio store. It should 
bought for about six dollars, or ¢dy 
rented, Dr. Whitney predicts, when th 
machine is eventually perfected. 

Dr. Whitney is not trying to produce, 
device that can read aloud mechanically 
from an ordinary book. Another exper, 
Dr. E. E. Fournier d’Albe, of Londm, 
attempted that some years ago. Hj 
“optophone,” with its electrical ey, 
could translate printed characters inty 
distinctive sounds; but they were arti. 
trary and bore no resemblance to th 
English language, in which the sam 
letter combinations often have different 
inflections. 


Human Traffic Signal Lights 


RAFFIC policemen in Bath, England, 

are equipped with the novel electricd 
flash-signal shown below to protect then 
from being run down by careless moto 
ists. A small battery which is carried 
the officer's belt supplies the necessay 
electric current to operate the “‘huma 
lighthouse,”” and 
make him clearly 
visible to automo- 
bile drivers on even 
the darkest night. 

















A Bath, England, traffic policeman with the # 
warning light for motorists on his head and battel 
that furnishes current for it fastened on his 
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Earthquakes Made to Order 


To Help in Railroad Survey 
eee charges, set off under- 


ground, are helping Russian engi- 
neers to survey the route of the proposed 
Turkestan-Siberia railroad. The man- 
made earthquakes, recorded on portable 
seismographs, reveal the geologic struc- 
ture of the underlying rock. The unusual 
method is the same that has been success- 
fully used in this country to locate under- 
und “salt domes” which indicate the 
likely presence of subterranean oil. 


Rescuing a Dying Language 
AVING a dying language that in a few 
years would be extinct was the task 
that Dr. F. G. Speck, anthropologist of 
the University of Pennsylvania, recently 
set himself. He has just returned from a 
hurried trip to the Catawba Indian reser- 
vation in South Carolina, where he 
learned what he could of the ancient 
Catawba tongue from the only remaining 
persons who speak it—two old Catawba 
women, Mrs. Samson Owl and Sally 
Brown. His records of the singular, one- 
syllabled tongue will be preserved by the 
Committee of Research in American 
Indian Languages. The once-powerful 
Catawba nation, descended from the Ohio 
mound builders, has dwindled to thirty 
warriors and 170 persons altogether. 


Snakes and Ultra-V iolet Rays 


HAT there may be truth in the belief 

that poisonous desert snakes are the 
deadliest is suggested by the recent report 
of two investigators to the French Acad- 
emy of Sciences. After exposure to ultra- 
violet rays of light, snake venom, they 
found, became increasingly fatal. Animals 
injected with the poison after it had been 
exposed to the rays died more rapidly 
than others on which ordinary snake 
poison was used. These rays are in sun- 
light and are most intense in deserts. 


Push Buttons Tune Radio 
UNING-IN a desired broadcasting 


station is merely a matter of pressing 
a button or throwing a lever, in the new 
automatically controlled radio receiver 
perfected by Harry N. Marvin, inventor 
and moving picture pioneer of Rye, N. Y., 
shown with it below. The necessity of 
turning dials is eliminated by the device. 


Harry N. Marvin operating the radio receiving device it took him 5 
years to perfect which tunes by pressing of buttons or throwing of levers 
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Listening to Roar of Somersaulting Atoms 

















Clock Controls Street Lights 


PERATING according to the hours 
and minutes of daily sunlight, this 
remarkable newly in- 
vented astronomical 
clock turns on the street 
lights when the sun sets 
in the evening and 
switches them off in the 
early morning when the 
sun comes up over the 
horizon. 

More than a hundred 
miles of brightly illumi- 
nated streets in Oak 
Park, IIl., are now with- 
out a single moment of 
darkness, due to the in- 
stallation of this auto- 
matic “‘sun switch” ata 
cost of $1,036,000. 


OARING noises that rivaled Niagara 
nearly deafened scientists who re- 
cently listened to billions of atoms in a bar 
of iron turning somersaults at a demon- 
stration given by Dr. H. Clyde Snook in 
New York. Although so small that over 
one hundred million of them would form 
a line less than an inch long, these tiny 
particles of matter are not too small to be 
heard when their sound is amplified by 
an apparatus developed by the Bell Tele- 
phone Laboratories and used by Dr. 
Snook. The noises were magnified to 
ten billion times their original strength. 


Fireless Mine Blasting Gas 


IGHLY compressed carbon dioxide, 

the same gas that is used under 
moderate pressures in many household 
electric refrigerators, has been successfully 
tried as an explosive at the Lick Branch 
coal mine in Maybeury, W. Va., accord- 
ing to Robert M. Lambie, chief of the 
West Virginia mining department. Not 
only does it banish fire and explosion 
hazards, but it has proved a worthy 
commercial competitor of standard blast- 
ing powders. 

_ Two-foot steel shells containing the 
liquefied gas are thrust into drill holes in 
the coal bed. Electric heating fuses boost 
the liquid’s pressure from 2,000 to 20,000 
pounds to the square inch, at which point 
it explodes, breaking out the coal. 


Cruiser Sets Speed Record 


TEAMING at a 36.3-knot clip, equiv- 

alent to forty land miles an hour, the 
French cruiser Tourville recently made 
what is claimed to be a new speed record 
among the navies of the world. A short 
time before, a French cruiser, also of the 
10,000-ton class, the Duquesne, made 35.2 
knots. The Tourville’s engines: develop 
132,000 horsepower. 


Glass Blackboards Proposed 


LACKBOARDS of glass, translucent 
and illuminated from behind, are 
foreseen as school equipment in a recent 
report of the American Physical Society. 
Writing on such boards, tests showed, 
could clearly be seen from any angle. 
Also, the board can serve as a screen for 
projection of lantern slides, and, with a 
diagram thrown on the screen, chalk lines 
can be drawn to supplement it. 
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N ew Gains in Conquest o of Air 








Statistics Show Flying Safer 


HILE more airplanes are flying 
farther with heavier loads than ever 
before, the number of flying accidents is 
steadily decreasing. That is the verdict of 
Dr. F. L. Hoffman, consulting statis- 
tician of the Prudential Life Insurance 
Company, after studying flying hazards. 
Two years ago 160 persons, including 
pilots, mechanics and passengers, were 
killed. In 1927 there were, among 1,500 
licensed pilots, only eleven fatalities. 

In Alaska, where flying conditions are 
unusually severe, airplanes have flown 
300,000 miles without injury or loss. 

In England, during three years ending 
with 1927, planes of the Imperial Airways 
flew nearly 2,500,000 miles and carried 
about 52,000 passengers without a fatal 
accident. Dr. Hoffman contrasts this 
record with that of the British railways in 
1842, when railroading was years older 
than aviation is now. In that year eight 
railway lines carried 10,000 passengers for 
a distance of 3,500,000 miles, and twenty- 
two passengers were killed. 


All-Metal Steam Dirigible 


TS envelope already more than half 

completed, an all-metal experimental 
dirigible that Thomas B. Slate is building 
at Glendale, Calif., is expected to be fin- 
ished and ready for test some time this 
July. It is a 150-foot craft of extraor- 
dinary rigidity, despite its light weight. 
Installation of machinery, 
and a passenger cabin are to be made 
immediately. Instead of the usual 
spinning propellers, a blower mounted at 
the nose and run by a steam ‘turbine is to 
propel the ship with a jet of air. 


Chasing Bandits with Plane 
HASING bank robbers by airplane 


was recently tried out by an Illinois 
law enforcement association. It staged a 
mimic bank robbery in some Lake County 
city, the name of which was kept secret. 
The “bandits” made their escape in a 
high-powered automobile, of which a 


. bombed” 


accessories, . 


The new German- 
built Dornier- 
Napier metal flying 
boat on her success- 
ful trial flight over 
Lake Constance, 
Switzerland. Her four 
Napier engines develop 
2,000 horsepower to 
carry 20 passengers 
and a crew of three. 
Its maximum speed 
is 135 miles an hour 


description was telephoned to the Ford 
airport near Hammond, IIl. 

An airplane waiting there took the air 
in quest of the “robbers.” It picked up 
the motor car before the “gang” reached 
the safety of Chicago’s traffic maze, and 
it from the air. Since the 
novel experiment proved successful, out- 
laws may have a new weapon, the air- 
plane, to fear. 


Plane Surveys Electric Line 


ITH three trips of a speedy camera 
seaplane over rough, undrained lake 
districts between Toronto and the Ottawa 
River, a 200-mile route for a high-tension 




















One of the most powerful night flyer’s beacons, 
which casts a 10,000,000-candlepower beam 150 
miles over land and sea from Mt. Diablo, near San 
Francisco Bay. It has two 1,500-watt incandescent 
lamps, one of which lights automatically if the other 
one fails. The light is projected from the 75-foot 
tower by a 36-inch reflector and a gigantic lens 


electric line recently was surveyed at a 
saving of weeks of ordinary surveying and 
great expense. With photographs taken 
from the airplane, a survey party was able 
quickly to locate the chosen route and 
immediately acquire the necessary prop- 
erty and tower sites. 

Air mapping, according to the Army 
Air Corps, which has developed it to a fine 
art, is far more accurate than that by any 
other means. A recent survey of Alaska 
could have been accomplished in no other 
way, unless years of time and great sums 
of money had been spent. Now Army 
aviators are engaged in mapping wide 
sections of the United States, including 
the Florida Everglades. 





E. R. Armstrong, of 
Holly Oak, Del., 
shows a model of the 
huge mushroom type 
anchors, forming a vacuum and clinging to the 
ocean bed, by which he proposes to anchor great 
floating airports at various points in the oceans 


Wing Slots Make Crash Safe 


EFORE a crowd of shuddering 
spectators at the Stag Lane airdrome 
in London, the other day, Capt. G. de 
Havilland, noted British airplane designer 
and pilot, deliberately pointed his Moth 
plane at the ground, crashed, and stepped 
from the shattered fuselage unhurt. It 
was a spectacular demonstration of the 
way that the new Handley-Page wing 
slots, described in the February PopuLar 
Science Montuiy, make an ordinary 
plane fool-proof. The U. S. Government 
acquired the rights to use the slots in 
military aircraft. 

Without such slots, a maneuver like 
that of Capt. de Havilland would have 
been suicidal, but they held the plane’s 
descent to a maximum fall of nine miles 
an hour vertically—enough to crack the 
fuselage but not to injure the pilot. By 
trapping the air stream passing over @ 
plane’s wings, the slots give a pilot extraor- 
dinary control over his machine at 
times when he would otherwise be helpless 
to prevent disaster. In particular, the 
U. S. Navy expects the slots to make 
possible slow-speed take-offs and landings 
of planes on its new aircraft carriers. The 
wing slots can be easily fitted to machines 
already in service. 
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All-Metal Steam Dirigible Nears Completion and Greatest 
All-Metal Plane Flies—Air Safer Now Than Trains in 1842 





Hubert O’Neil, Univer- 
sity of California senior 
(left) who learned to fly 


in six hours with Martin Jensen, noted aviator, his instructor, 
before first solo flight. He landed unhurt but damaged the plane 


Gold Rush Made in Planes 


UR small and four large planes have 

just been ordered by a recently 
organized Canadian mining company, to 
be used in exploring and developing 
mineral areas over the whole of Canada, 
according to the Trade Commissioner at 
Toronto. Prospectors will fly into new 
gold fields, stake out claims, and return 
to register them. The large ones are to 
transport engineers and mining machinery. 
Airplanes are fast turning the old- 
fashioned “gold rush” from a tedious 
expedition of months into a jaunt of a 
few hours. When Floyd Bennett and 
Bernt Balchen tested Commander Byrd’s 
South Pole plane in Canada, they took 
advantage of the opportunity to beat the 
latest gold rush from Le Pas, Manitoba, 
to the Reindeer Lake country, and staked 
out thirty-one valuable claims in a region 
they had all to themselves. Fourteen 
other prospectors then obtained planes 
and followed their example; while the rest 
remained at Le Pas, awaiting spring 
thaws to make the land trip passable. 


Echoes Tell Plane’s Height 


SERIES of explosions like a ma- 
| chine gun’s rat-a-tat-tat, with- 
in a plane’s undercarriage, tells an air- 
man his exact height, even when the 
ground is obscured by the thickest of 
fog, in a new device to be installed on 
French aircraft. Electric sound detectors 
pick up the echo from the ground and 
gage the craft’s altitude. The device, 
which has an indicating dial in the cockpit, 
is effective as close as one foot from the 
ground, it is said. 

Meanwhile twelve prominent French 
pilots, interested in safe flying through 
fog, have performed the experiment of 
“flying blind” or relying upon their 
standard instruments alone. Each sat, 
completely shut in and unable to see out- 
side, in a plane equipped with dual con- 
trols. Another pilot in each forward 
cockpit was ready to grasp the “stick” if 
the “blind” pilot faltered. Thus they 
repeatedly flew to designated points. On 
only two or three occasions, at the 


beginning of the trials, did the emergency 
pilot need to take control of the plane. 


Collegians’ Altitude Race 
A NEW kind of. inter- 


collegiate contest is 
scheduled this month at 
Mitchel Field, N. Y., where 
college airplane pilots will 
match their planes against 
one another in a novel race. 
Altitude and speed com- 
bined make the goal; the 
team whose members, flying 
singly, soar a mile high in 
the shortest time, will be the 
winner. 

Pilots may fly their own 
or borrowed planes. There 
are about twenty college 
aero clubs in this country, 
most of whose members fly small planes 
of low horsepower. In the race, to give all 
a fair chance, planes will be loaded in 
proportion to their wing surface. Five 
thousand dollars in prizes are offered. 


Lindbergh Gets New Plane 
OL. LINDBERGH, a tired, constantly 


feted hero since his pioneer flight 
to Paris in the spring of last year, flies into 
retirement on the wings of his new plane, 
a photograph of which appeared in the 
June Poputar Science Montuty. Its 
motor, a beautiful nickel-plated mechan- 
ism, gift of the Wright Aeronautical 
Corporation, is said to be the finest the 
Wright factories have ever made. The 
mechanical bird itself is slightly larger 
than the famous Ryan monoplane Spirit 



















of St. Louis; it is by the same makers. 
Great spotlights, suggested by Lindbergh 
himself, are “‘eyes’”’ upon the wings that 
make night landing easy. 

The Colonel recently denied that he 
planned a round-the-world flight or a 
trans-Pacific hop, as persistent rumors 
stated. He said he planned henceforth a 
quiet life as far as possible from the well- 
meaning throngs that have overwhelmed 
him wherever he has appeared. 


Smithsonian Credits Wrights 


ORMAL credit from the Smithsonian 

Institution for having made the first 
man-carrying flight in air history marks 
the latest step in the controversy which 
recently caused Orville Wright to remove 
his original plane from that institution 
and ship it to the British Museum. 

This dispute hangs on the flying ability 
of the “aerodrome”’ designed and built by 
the late Samuel P. Langley, then secretary 
of the Smithsonian Institution. Smith- 
sonian officials had placed on his machine, 
instead of on the Wrights’, exhibited 
alongside, a label designating it the first 
craft “‘capable of sustained free flight 
under its own power, carrying a man.” 

It was not “capable,’’ Wright declares. 
On its first try-out, it dived into the 
Potomac River. Years later, after Langley 
had died broken-hearted, Glenn Curtiss 
rebuilt and flew it successfully, after 
making changes that Wright says proved 
its original design was incorrect. Mean- 
while the Wrights made their famous 
pioneer flight. Prominent aviation offi- 
cials hope the Smithsonian Institution’s 
latest action will induce Orville Wright to 
bring his plane back. 


Aviators Shot from Guns 


oe of falling planes are literally 
lifted off their seats by a new German 
compressed-air gun that hurls them with 
their parachutes thirty feet clear of the 
planes. The novel device, which is to be 
exhibited at Cologne, is intended to avert 
the danger that an airman, jumping to 
save himself, may foul his parachute on 
the plane. A pull of a hand trigger, and 
he is shot free. Pneumatic cannons used 
in German vaudeville to hurl performers 
from eight to a hundred feet in the air 
were the inspiration of the airplane 
device, according to the inventor. 

















First photographs of the Beardmore Inflexible, world’s largest all-metal monoplane, recently built and 
successfully tested in England. Squadron Leader J. Noakes flew the giant fifteen minutes to an altitude 
of 2,000 feet. Note the size of the craft in comparison with the men in the pictures. The plane weighs 15 
tons and its huge-tired landing wheels are 714 feet high. The wing spread is 150 feet. The huge plane’s 
motive power consists of three Rolls Royce Condor engines, each capable of developing 650 horsepower 
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Machines Spread “Stop Thief” Alarms 





HE spreading of general alarms for 

the apprehension of lawbreakers in 
New York City’s five boroughs is speeded 
up by the recent installation of telegraph 
typewriters in the scores of precinct police 
stations scattered through the metropo- 
lis. The mechanical telegraphers relieve 
a large number of operators for use in 
other police capacities. Mayor James J. 
Walker is seen flashing the first message 
on the first transmitter in police head- 
quarters. The machines ‘also carry rou- 
tine information and orders. 


A Motor Car Built to Skid 


ESIGNED to skid as often as possi- 
ble, a novel automobile built by the 
National Physical Laboratory, in Eng- 
land, will eventually make motoring 
safer. By driving over different types of 
road in all sorts of weather and changing 
the types of tires, the investigators hope 
to determine the best tire equipment and 
pavement to make motoring safer. 


Pipe Line Saves Potato Crop 


ESTERN irrigation methods were 

successfully applied not long ago 
by Lewis A. Toan, New York “seed 
potato king.”” When excessive drought 
withered his potato vines, Toan recalled 
a scheme he had seen used in Montana. 
He piped water from the village main, 
a quarter of a mile away, and saved his 
entire crop by the method seen at the 
right in operation. 


Lightning Immunity Zones 

BOUT every tall building equipped 
with lightning rods there is an in- 
visible, but ever-present, cone-shaped 
zone of safety, according to F. W. Peek, 
Jr., engineer of the General Electric Com- 
pany. Tests made during storms have 
shown, for instance, that the Woolworth 
Building in New York City is not only 
itself immune to lightning bolts, but 
creates all around it a conical protected 


area whose base is 1,100 feet in diameter. 
Had the Pulitzer Building—slightly out- 


side this range—been 200 feet closer to 
the Woolworth Building, it would not 
have been struck by lightning last sum- 
mer, Peek declares. Engineers are apply- 
ing their recently discovered knowledge 
of lightning-proofing, acquired in labora- 
tory experiments at Pittsfield, Mass., to 
the protection of oil tanks in the southern 
part of California. 


Gasoline Tax in 46 States 


OTORISTS who tour and those 
who merely drive near home are 
contributing to the cost of the highways 
in forty-six states and the District of 
Columbia through taxes levied on the 
gasoline they use. This ecoiomical means 
of supporting the nation’s network of 
roadways started in 1919, when three 
states levied a one-cent tax on each gallon 
of gas sold. Today only two states, New 
York and Massachusetts, are not asking 
motorists to help pay for the roads by a 
gasoline surcharge, while five states col- 
lect five cents for each gallon. 





With an irrigation method unique in the East, 
Lewis A. Toan, New York seed potato grower, 
piped water }4 mile to save his crop from drought 
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Tiny Meteorite Hits Baby, 


Second Instance on Record 


jp second recorded instance of , 
meteorite hitting a human being hag 
just been reported from Japan, where q 
tiny pebble of celestial origin seared the 
neck of a three-year-old baby girl g 
play in Sukatu, near Tokio. Despite the 
tremendous number of meteorites that 
are known to bombard the earth each day, 
so rarely do they happen to fall withiy 
range of civilization that there is but on 
fatal accident on record—a falling stone 
from the heaven; that killed a man jy 
India, in 1827. 

The Japanese baby’s mother found the 
tiny stone, still warm, in the folds of the 
child’s dress. Examined at Kyoto Uni. 
versity, it proved a typical meteorite with 
a black crust formed by melting in its 
earthward flight through the air. It was 
only a quarter of an inch long and weighed 
but a few grains—probably the smallest 
meteorite ever recovered. 


World’s Most Silent Room 


HE world’s most soundproof room has 

just been completed at the University 
of Utrecht, in Holland. Its silence js 
nearer absolute than that of uninhabited 
mountain peaks or Arctic wastes. Sensi. 
tive instruments it contains might tremble 
faintly should a jazz band burst forth out. 
side, but the human occupant could hear 
no sound. 

The unique room was designed by Prof. 
H. Zwaardemaker to test the behavior of 
human ears in experiments that would he 
ruined by the slightest accidental noise, 
It is built like a thermos bottle, for it isa 
room within a room; from the space he. 
tween its double walls, air has been 
pumped out to leave a vacuum. The 
walls themselves are made of alternate 
layers of lead, wood, and felt; while the 
entire chamber rests upon pillars built of 
concrete, wood, and horsehair. 


Ultra-Violet Light Varies 


UST as there are seven 
widely distinct visible 

colors, ranging from violet 
to red, there are absolute- 
ly distinct “colors” of the 
invisible ultra-violet light 
so widely advocated ‘for 
health treatment, two 
New, York City physicians, 
Dr. H. Goodman and Dr. 
W. T. Anderson, recently 
announced. Not all these 
**tints’’ have curative 
powers, these doctors say; 
and to end the confusion 
regarding them and the 
benefits of “sunlight 
lamps” that purport to produce 
them, some standard method of rat- 
ing the rays is urged. 

“Extravital” “vital,” and “ir 
travital” are names proposed for 
the most important “colors.” The 
first, produced only by certain lamps, have 
some bodily effect; the second are 
health rays, found in sunlight as well # 
lamps; and the third, nearest in characte 
to visible light, have no kncwn value 
whatever. 
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Seven Babies Born at Once 


Make Twins Seem Ordinary 


WINS are commonplace compared 

with some remarkable cases of mul- 
tiple births noted in medical literature. 
There is one recorded instance of seven 
living children born together. All but 
one died. Five cases are known of six 
children born at once. Even quadruplets 
seldom all survive as have four girls of the 
Keyes family, born at Hollis, Okla., 
fourteen years ago. One in a hundred is 
about the average of twin births to single 
ones; triplets, one in 6,000 times. Five 
births at a time happen only once in ten 
million cases. 


Heart Revived After 2 Days 


UST a few drops of a clear yellow liquid 

started an animal's heart beating 
again two days after it was removed from 
the body, according to reports from 
Australia. This miracle-performing chem- 
ical will soon be available to the world, 
declares Prof. Ludwig Haberlandt, who 
calls his preparation the most powerful 
heart stimulant known. Tests with 
animals have proved the 
liquid capable of reviv- 
ing a heart apparently 
dead, and experiments 
with human beings have 
confirmed these results, 
it is reported. The won- 
der liquid is extracted 
from animal hearts. 





New Arc Welding Marvel - 


RRENTS of electrons purify metal 

and assure a perfect joint in the latest 
electric are welding process, developed 
by a Cleveland firm. 
it employs an elec- 
trical phenomenon con- 
sidered upon its dis- 
covery a mere labora- 
tory curiosity; but 
which, put to work, 
gives the welded part 
of the metal the same 
strength and ductility 
as the plates joined. 
Heretofore the greatest 
welding difficulty was 
to avoid burning the 
metal or depositing a 
brittle layer. Freight 
cars, oil cars, pipe 
lines, and steel build- 
ings will be built more 
cheaply by the new 
“electronic tornado” 
process, it is predicted. 



















Left: Despite bending, 
this metal held at the 
point welded by new 
process. Above: Photo- 
micrograph showing the 
uniformity of the weld 
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A Word-Puzzle Tablet in Roman Ruins 





Y FITTING together, like a child’s 
puzzle, fragments of a stone tablet, 
French archeologists recently solved a 
1,200-year-old riddle of the ancient 
Roman city of Timgad, Africa, destroyed 
by the Arabs in a.p. 629. In the ruins 
they unearthed a fragment which in- 
dicated that a man whose name began 
with “Ro” had given 400,000 
sesterces (about $20,000) for 
some purpose. A second frag- 
ment, found four years later, 
indicated that the building 
had been used for a purpose 
designated by a word ending 
in “‘otheca.” Archeologists 
supplied Latin words that fit- 
ted the missing part, which 
when found proved they had 
filled in the inscription cor- 
rectly. The stone tells that a 
Roman citizen, Marcus Ivlus 
Quintianus Flavius Rogatia- 
nus willed the money to his 
native town to found a 
bibliotheca—a library. 


Moon’s “Rays” 
Stull a Puzzle 
YSTERIOUS bright 


“rays” observed when- 
ever telescopes are pointed at 
the moon are puzzling astronomers, 
according to H. G. Tomkins, English 
scientist, who is building a special reflect- 
ing telescope in an effort to determine 
their significance by photographing them 


- 














Networks of grounded wires cover reservoirs of three California oil 
companies, providing additional protection to that of lightning rods 
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is 


at all possible angles. That they may be 
light lines of whitish dust, shallow cracks 
in the ground, or sulphur streaks from 
extinct volcanos, has been suggested, but 
Tomkins doubts these theories. 


A World-Wide Radio Clock. 


NE clock to beat time for the world 

is the remarkable proposal of Prof. 
Arthur Korn, noted German inventor of 
a radio picture transmitting process. 
From some central observatory its ticks 
would be broadcast instantly by radio to 
the whole civilized world, giving a single, 
accurate time. Through such a plan, 
advocated by Dr. Albert Einstein and 
other world-famous savants, clocks 
throughout the world would be brought 
to agreement as close as one one hundred 
thousandth of a second. Elaborate plans 
of Prof. Korn include the use of television 
devices to synchronize the earth’s clocks 


_ with the master timepiece. 


At present each country sets its clocks 
from its own national astronomical ob- 
servatory, by radio and telegraph; and 
between clocks of various countries, Prof. 
Korn points out, there is often a dis- 
crepancy of a fifth of a second. To the 
layman this is unimportant; but astron- 
omers and others need a universal time. 


Wire Nets Defy Lightning 


S A protection against lightning, three 
Pacific Coast oil companies have in- 
stalled systems of grounded wire net- 
works over their oil reservoirs, in addi- 
tion to 200-foot lightning rods, as seen at 
the left. The towers protect against 
direct strikes, while the network is sup- 
posed to carry off any induced charge, 
keeping it off the reservoir and providing 
a good metallic path for its passage to 
the ground. Fires started by lightning 
have entailed losses of millions of dollars. 


Answers to Your Questions 


PULAR SCIENCE MONTHLY is 
glad to answer, whenever possible, 
readers’ questions on any subject within 
its field and to supply names and ad- 
dresses of makers of devices described 
in the magazine. Inquiries, inclosing 
stamped, self-addressed envelopes, should 
be sent to Information Department, 
Poputar Science Montaty, 250 Fourth 
Avenue, New York City. 
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, low pedestal of artistic form in Potsdam a ——— — 
Sn ee, a been a ey a large | 
map of the ie, protected by. 2 gia coving || How Much Do You Know 
_ Of the World You Live In? 
EST your knowledge with : 
these questions, chosen from , 
the hundreds our readers send of c 
in. The correct answers are But ' 
given on page 115. = 
1. What game like basketball heat 
was played by ancient cylin 
Americans? snstel 
2. Where do angostura bit- the m 
ters come from? so ho! 
3. Where does Cayenne pep- Th 
per come from? snder 
4. Where is radium mined? pump 
5. Why is the Labrador coast water 
so cold? eylinc 
6. What is ‘‘The Rainbow heati1 
Turned to Stone’’? throu 
7. What are the greatest | that : 
waterfalls in the world? will i 
8. What country has the | systel 
most earthquakes? slow 
9. Where is there a lizard Make 
that resembles the ancient weath 
extinct dinosaurs? tem is 
10. What lake apparently is the fa 
devoid of living creatures? that. ‘ 
11. pert — de- with « 
7 } 7 than all the rest of the world put together, stroyed much lands 
City Map in Public Squar e was thought to be the oaly Glems'ts the 12. Where is the Great Dismal 
OURISTS and out-of-town visitors United States where they were to be Suomep- 
would be able to find their way around found. Iceland, which gave the odd 
better if ny + —_ 4 a sane, a ae, —- —_ name, and New House 
‘tailed map of the city. argued the Zealand also possess famous geysers. . . ° T 
Raver leg of Berlin, and ordered such a ai How Folks Will Live in 19 78 — 
map installed in Potsdam Platz and cov- OW people may look and live fifty weight aoe 
ered it with heavy glass to prevent muti- years hence, with customs strangely § seashore 
lation. It has been consulted by thou- changed from those of today, was recently § that Willi: 
sands of newcomers to the German visualized at an ideal home exhibition in J signed for 
‘metropolis since its adoption. London, where these photos were taken. Douglas F 
; ’ According to the designers’ theory, the ] his wife. I 
*““Soundless”’ Police Whistles home of the future will be so constructed } getor can 
that all rooms will have the desirable | mad. Bel 
HISTLES whose notes are far too southern exposure, regardless of the } ¢uding liv 
high-pitched for the human ear to house’s position with relation to the § rooms, anc 
hear have recently been supplied to po- street. Interchangeable walls will be | be window 
licemen in virtually all large cities in moved by pressure of buttons. Color § yator with 
France. Equipped with one of these schemes and flower beds can be shifted. } pants to t 
alarms, an officer who observes a burglar Eating from cartons, destroyed after use, § or to the li 
at work can summon reinforcements will dispense with dish washing. Each } with inter 
without alarming the suspect. family will have a limousine-airplane. high tide, | 
Microphones, skillfully camouflaged For convenience and better health, Technics 
throughout the city, pick up the inaudible people are expected to live customarily in 
sound waves and flash the alarm to Cen- garments not unlike bathing costumes of 
tral Police Headquarters. The officer in today, and to bathe more or less constant- 
the street can direct the sending of aid ly under huge electric Jamps shedding 
in Morse code through the use of his the health stimulating ultra-violet rays. 
soundless whistle. A somewhat similar 
system has been in vogue in Germany, 
where such “ultra-whistles” have been 
used to summon police dogs that can 
hear them, though human beings cannot. 


Geysers Found in Nevada 


VADA, too, has its geysers, it has 
just been announced. They were 
discovered last summer by Prof. C. T. 
Brues, of Harvard University, and his 
wife, who were making a motor trip 
across the Nevada desert regions. Great- 
ly to their surprise, the motor tourists 
came upon a small patch of erupting hot 
springs whose craters were much like 
those of the world-famous Yellowstone 
National Park geysers in Wyoming. 
Hitherto Yellowstone National Park, 


which contains more natural geysers 











These scenes indicate 
the life of 1978 as 
conceived and illus- 
trated at a recent 
exhibition inLondon. 
Living in something 
like bathing suits, 
people bathe almost 
constantly under 
ultra - violet lamps. 
Every family has a 
limousine - airplane. 
All rooms face south 
and the houses will 
have movable walls 
and flower gardens 
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Know Your Car 


OUR automobile motor is a 
heat engine. It is the heat 
of combustion that drives it. 
But with the gasoline motor, ef- 
ficient as it is, a considerable 
amount of heat is wasted. This 
heat goes into the cylinder walls, 
cylinder head, and the moving 
metal parts; and if it remained, 
the motor would quickly become 
so hot that it would cease to run. 
The water jackets on the cyl- 
inders, the radiator, the fan, the 
pump, and several gallons of 
water take the heat from the 
cylinders and get rid of it by 
heating the air that passes 
through the radiator. Anything 
that impedes this heat transfer 
will interfere with the cooling 
system. Dirt, scale, and rust 
slow down the heat transfer. 
Make sure—particularly in hot 
weather—that the cooling sys- 
tem is cleaned occasionally, that 
the fan belt is tight enough, and 
that. the radiator is kept filled 
with clean water. 

















House Clings to Cliff Side 
HOUSE tailored to fit a cliff, and 


supporting itself by its own sheer * 


weight against the rock face, is the unique 
seashore home at Solona Beach, Calif., 
that William Cameron Menzies has de- 
signed for two moving picture celebrities, 
Douglas Fairbanks and Mary Pickford, 
his wife. Its garage is on its roof, and the 
actor can drive directly into it from the 
road. Below are the living quarters, in- 
cluding living room, dining room, bed- 
rooms, and breakfast patio. There will 
be windows on three sides only. An ele- 
vator within the cliff transports the occu- 
pants to the bathing beach at the base, 
or to the library in the observation tower, 
with intermediate stops on the way. At 
high tide, boats can moor at the landing. 
Technically the odd house, on which 
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construction is soon to commence, is 
called a cantilever structure, and it is 
said to be solidly based, despite its top- 
heavy appearance. It is patterned, as 
shown below, after houses abroad that 
overlook Swiss and Italian lakes. Doug- 
las Fairbanks’ brother, Robert Fairbanks, 
who was a noted consulting engineer be- 
fore entering the motion picture industry, 
is said to have contributed advice in its 
mechanical design. 

The house will be a show place of So- 
lona Beach, but will be only a dilatory 
domicile for the motion picture stars, 
whose main residence will continue to be 
Rancho Santa Fe, 
situated near by. 



















and a 


Architect’s draw- 
ing of the Pickford- 
Fairbanks home 
hanging on the side 
of a California cliff 
sectional 
drawing showing 
interior of house 


Auto in Use for 37 Years 


EMARKABLE sstaying powers of 

some of the pioneer automobiles is 
evidenced by a French machine that is 
thirty-seven years old and still going 
strong. The car is owned by the priest of 
a little French village, and has traveled 
faithfully more than 200,000 miles in its 
long and useful life. A one-horsepower 
engine drives the queer old contraption 
over hill and dale and cobblestone streets. 
The gasoline tank is located over the 
engine, while the radiator is in the rear. 


120 Millions of Us Now 


Y JULY 1, 1928, the United States 

will have 120,013,000 inhabitants, 
according to the latest estimate of the 
U. §S. Census Bureau—an increase of 
nearly fifteen million since 1920. New 
York leads the states with more than 
eleven million, while Nevada is last with 
77,407 persons. 


Boring Huge Telescope Glass 


OON the U. S. Bureau of Standards 
will undertake the ticklish job of 
boring an eight-inch hole through the 
center of the largest disk of optical glass 
ever cast in America, and the most perfect 
in the world. When no commercial glass 
worker in the United States could be 
found who would risk preparing the giant 
glass for its place in the Ohio Wesleyan 
University’s new reflecting telescope, 
Government experts decided to perform 
the work themselves. They had already 
manufactured the disk after great firms 
had balked at the order, an achievement 
illustrated in the May Poputar Science 
MonTHLyY. 
Due to the unique way in which the 


} seventy-inch disk was made, A. N. Finn, 


chief of the Bureau’s glass sec- 
tion, anticipates little difficulty 
in boring it. Its gradual cooling, 
under electric control, for eight 
months after it was cast has ef- 
fectively relieved it of any inter- 
nal strain that might imperil it 
in the cutting process, he says. 
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Helpful New Tool it 






It’s simple to make this novel 
“*checkerboard”’ cake, for a 
set of three cake pans holds 
the separate layers. In each 
layer the ingredients are ar- 
ranged in fring containers 


A new holder of sponge rubber keep 
' your soap in place and serves ef 
24 ciently to keep your washstand neg, 
| The holder also makes a good spong 
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A view looking down on the dish- 
washer, showing arrangement of dishes 
in rack that holds them stationary 


Despite the compact up-and-down shape 
of a new electric dishwasher, it can wash LLIN 
all the dishes of a family of ten or twelve. zs 

Within its capacious interior, torrents of me 

hot soapy water spray the plates clean. It | 
requires a minimum of kitchen room, and 


uses even this to best advantage; for, with 
the top closed, it makes a handy table 















2 ee 
Sifting flour with one hand is easy in this 
new kitchen device. At a pressure of the 
handle, a wire “fork’”’ agitates the flour, 
breaks up lumps, and speeds sifting. Your 
other hand is thus free to mix the batter 











On the back of your bathroom or 
closet door—or on the bottom of a 
folding bed’s spring—clamps the new 
disappearing ironing board illustrated 
below—to save space in the small 
apartment. It folds into small space 
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Your razor dries quickly, 
after use, in a little compart- 
ment at the top of this novel 
shaving lamp. A hundred- 
watt bulb provides a power- 
ful shaving light and heats 
the compartment above it. 
Drop in the assembled razor 
and it dries while you are on 
the way to office or shop 














Indestructible and easy to keep 
clean is the new card table of steel 
at the left; it cannot warp nor 
break. Steel chairs to match, 
cushioned with fabric, cannot tear 
milady’s dress; there are no 
splinters to come loose, and all 
corners are gracefully rounded 
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in the Household 


Making the most of limited closet 
space is possible with these new 
hangers for coats and skirts; their 
long, broomsticklike handles en- 
able you to hang clothes on high 
hooks ordinarily far out of reach 


Your iron cord won’t 
get tangled if you 
use a new attach- 
ment that keeps it 
out of the way and 
eliminates kinks. A 
weighted pulley 
takes up the slack 
and also makes the 
return stroke of the 
iron easier, for the 
weight does part of 
the work of your arm 


Meat for Swiss steak is separated con- 
veniently without being crushed or 
torn, it is said, by a new metal tool 
of many prongs. It does not bruise 
the meat as does pounding or chop- 
ping, and the juice remains, as it 
should, to make the roast more savory 
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Lying in bed, you can study or 
read in comfort with the new 
illuminated reading stand 
shown below, made expressly 
for the purpose. It carries its 
own lamp, and clips are pro- 
vided to hold a book or maga- 
zine open to the desired place. 
The reading shelf is adjustable 
in a second, with no screws to 
be tightened, to any height 


Now you can spray paints, 
varnishes, light lacquers, and 
enamels on furniture, says the 
designer of two new household 
outfits at the right—one that 
works by hand and another 
electric. A few strokes of the 
hand pump and you have a 
tank of air ready to spray; or 
you can turn a switch and let 
the motor do the rest. Interior 
decorating, becomes a pleasure 
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Exercise from the light socket is 
possible, says the maker of a new 
electric device that gives you a 
healthful massage while you stand 
or sit with its vibrating belt en- 
circling you. You can set it on a 
light table, window-ledge, or dresser 





Deep dish pies—of meat 
or fruit—are baked with 
a crust that won’t fall 
or become soggy in a 
novel pie pan that has 
three perforated metal 
Pieces to support the 
crust. When the pie is 
done, you slide out the 
crust supporters by the 
neat hooks at their ends 


















Balky jar tops come off with the aid of 
a new cap remover, made of rubber. 
Its threaded inside grips the cap and 
makes removal easy; one or two turns, 
and the cap is free. Two raised 
finger grips keep your hand from 
slipping even with stubbornest caps 
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“Get out!’’ This is what Congress says to some broadcasters, but which ones? 
That must be determined by the licensing authority. How would you go about it? 


Would You Do If You 


ere Czar of Radio? 


Y NO stretch of the imagination is 
it possible to run six cars abreast 
on a road only wide enough for 
four. It simply cannot be done. 

And yet that, in a nutshell, is just what 
radio broadcasters are trying to do. 
Several hundred stations are broadcast- 
ing in a band of wave lengths only wide 
enough to accommodate about ninety 
stations. 

As a radio listener you know the result. 
Squeals, whistles and distorted grum- 
blings. If you are lucky you may, per- 
haps, succeed in tuning-in a distant sta- 
tion properly, but the chances are against 


you. 

It wouldn’t be so bad if the whistles and 
squeals were confined to distant stations, 
because you could listen to local stations 
exclusively. However, stations operating 
too close to the same wave length in 
many cases spoil local reception with 
whistling noises. 

Congress has passed an Act which 
eventually will result in the overhauling 
of the whole broadcasting situation from 
stem to stern. 


IHE drastic provisions of the new law 

are contained in Section 5: “It is 
hereby declared that the people of all the 
zones established by Section 2 of this 
Act are entitled to equality of radio 
broadcasting service both of transmission 
and reception and in order to provide 
said equality the licensing authority shall 
as nearly as possible make and maintain 
an equal allocation of broadcasting 
licenses, of bands of frequency or wave 





PRIZES FOR BEST LETTERS 


Here is a chance to compete 
for three prizes totaling $85. 


1. Imagine you have been ap- 
pointed supreme authority 
over radio broadcasting. 


2. Figure out what, in your 
opinion, would be the best 
plan to make broadcasting 
conform to the new law, 
the object of which is to 
make broadcasting of the 
greatest service to the max- 
imum number ‘of people. 


3. Write out your plan as 
briefly and clearly as you 
can and mail it to Radio 
Contest Editor, POPULAR 
SCIENCE MONTHLY, 250 
Fourth Avenue, New York 
City, so as to reach this 
office by July 15, 1928. 


























The five zones into which the nation is divided by 
Congressional act as the first step toward ending 
the conflict and confusion of radio broadcasting 


lengths, of periods of time for operation 
and of station power, to each of said 
zones when and in so far as there are ap. 
plications therefor; and shall make a fair 
and equitable allocation of licenses, wave 
lengths and time for operation and station 
power to each of the states, District of 
Columbia and th territories and pos- 
sessions of the United States within each 
zone according to population.” 

Briefly, this means that the number 
and total power of the broadcasting sta- 
tions must be divided equally among 
each of the five zones indicated on the 
map shown on this page and that within 
the zone the distribution of broadcasting 
stations must be in accordance with the 
density of the population. There is 
nothing in the law as to the total number 
of stations. That is a matter left in the 
hands of the Federal Radio Commission. 


T PRESENT the distribution of 
broadcasting stations, both in num- 
ber and in power, does not at all conform 
to the new law. There are too many it 
some sections and too few, or none, if 
others. What is to be done about it? 
The Federal Radio Commission is trying 
hard to find the answer. Associations of 
broadcasting stations and groups of radio 
manufacturers are desperately struggling: 
to work out some plan that will make 
broadcasting conform to the. new law 
without trouble, confusion, and loss. 
Many stations will have to be closed. 
Others will be greatly reduced in power. 
That is inevitable if the law is enforced, 
and, indeed, (Continued on page 136) 
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Radio Hints for Summer Use 


Wave Traps, Sharper Tuning of 


Antenna, and Tuned Frequency 


Amplification Cure Difficulties My, 
By ALFRED P. LANE “ig 


ADIO loses some of its popularity 
in summer because it has to com- 
pete with so many other attrac- 
tions. Motoring, golf, tennis, and 

other outdoor activities lure the radio fan 
away from his dial-twisting. There was a 
time, too, when with summer came a 
noticeable falling off in the quality of the 
broadcast programs. That situation, hap- 
pily, no longer exists, although a few of 
the most popular program features dis- 
appear from the air during the hot 
weather. 

The chief limitations on summertime 
radio are inability to bring in distant sta- 
tions and a sharp increase in the amount 
of static interference. 

Don’t waste your money on so-called 
“static eliminators.”” Many such devices 
have come to the attention of the Popular 
Science Institute of Standards and have 
been carefully tested. In every case they 
have completely failed to perform the 
function for which they were designed. 
Some of them actually reduced the static 
noise, but wherever a reduction in static 
was noted, careful measurements showed 
that the strength of the broadcasting had 
been reduced exactly in the same propor- 
tion. In other words, equally good results 
could have been obtained merely by turn- 
ing down the volume control of the set! 


UT while the radio fan who is a long 
way from the broadcasting stations 
must necessarily expect a curtailment of 
his radio listening with the coming of hot 
weather, most of us are located where 
there are one or more local broadcasting 
stations and we can enjoy the music and 
other entertainment from these stations. 
The secret of satisfactory nightly recep- 
tion cf local stations in spite of hot 
weather static rests first in making sure 
that your radio equipment is in good con- 
dition. See that no noises generated with- 
in the set are being added to the noises 
that come in by way of the antenna. Hot 


There are tricks in all trades, 

even in radio reception, and ‘ 
the man who knows his set can 

often defeat static and weak 
Signals in the summertime ‘ae 
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weather is hard on batteries, both storage 
and dry cell type. Storage batteries need 
more water in hot weather and dry cells 
do not last as long. The sticky, humid air 
of summer that makes everything feel 
damp also causes surface leaks over the 
tops of the batteries, particularly if they 
are allowed to become dusty, and such 
leaks often are the unsuspected cause of 
frying and sizzling noises. This caution 
naturally does not apply to radio receivers 
of the full electric type. 

Static seems to come in on all wave 
lengths. Occasionally you will notice that 
there seems to be more static on the 
shorter waves or, perhaps, on the longer 
waves, but generally speaking static is 
untuned. No matter where you turn the 
dials on bad nights, the crackling and 
snapping noises come in just the same. 

The broadcast wave is, on the other 
hand, very sharply tuned. It comes in 
strongest only at one point on the dial. 

If your receiver tunes quite broadly you 
get the music from the broadcasting sta- 
tion together with the static that is com- 
ing in on that particular wave length plus 
the static on adjacent wave lengths. By 
making your receiver tune sharper you 
can cut out the static that comes in on 
these adjacent wave bands. 

There are three practical ways to make 
your set tune more sharply. You 
can use a wave trap or even two 
wave traps in series. You can add 
a stage of tuned radio-frequency 
amplification if your set is of the 
plain, regenerative type. And you 
can improve matters by making your 
antenna tune more sharply. These 


Golf, motoring, tennis, 
and other outdoor sum- 
mer activities will never 
lure away the fan who 
can cure radio troubles 
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methods of improving the selectivity of 
your radio receiver were discussed in an 
articlewhichappearedin PopuLARSCIENCE 
Montsty for April, 1928. This article 
dealt with improving the selectivity from 
the standpoint of eliminating interfering 
stations, but it applies with equal force to 
eliminating static. 


HE other peculiarity of static that will 

help you to ameliorate its bad effect 
is that it produces sharp crackling noises 
that have but little resonance. Once they 
are converted to. air vibrations by the 
loudspeaker, they have poor carrying 
power. The resonant vibrations of music 
or eae on the other hand, carry quite 
well. 

This means that the farther away you 
are from the loudspeaker, the less the 
sound of the static interferes with the 
music. In other words, you can materially 
reduce the effect of static by placing your 
loudspeaker in another room or, in ex- 
treme cases, on another floor in your 
house. 

Experiments conducted in the labora- 
tory of the Popular Science Institute of 
Standards show that a definite improve- 
ment in results can be made in this man- 
ner. Obviously, not much can be accom- 
plished along these lines unless the radio 
receiver is fitted with a powerful ampli- 
fier; if the usual 201A tube is used in the 
last audio stage of the receiver you cannot 
obtain enough volume without distortion 
to afford clear reception at sufficient dis- 
tance from the speaker. 

The use of the 171A tube worked at 
maximum power is necessary and even 
more power is desirable. 

















A Budget of Wisdom for Radio Owners 


Giving the Grid Tube a Shield 


What Wire to Use at Various Points and Why—When Is a Tube Dead? 


ADIO experimenters who are 
working with the new shielded 
grid tube find that as soon as an 
attempt is made to use more than 

one stage of radio-frequency amplification= 
employing these tubes, difficulties are 
encountered in the shielding. 

To get a high degree of amplification 
. out of the 222 tube under these condi- 
tions, the shielding has to be very com- 
plete, otherwise the particular features 
of the shielded grid construction are of 
no value. : 

The illustration on this page shows a 
shield unit especially designed for the 
new tube. When properly fitted it com- 
pletely shields the tube and the con- 
trol grid wiring against any stray 
capacity effects. The composition 
ring is designed to attach to a stand- 
ard type of socket and the copper bell . 
fits down over the tube. A cap is sup- 
plied for the opening in the top of the 
copper bell and a special connecter, 
flexible grid wire, and flexible grid wire 
shield are a part of the kit. The ideal 
arrangement is to inclose the coil, tun- 
ing condenser, and vacuum tube in a 
heavy box shield and, in addition, shield 
the tube separately. 


The Right Kind of Wire 


EGINNERS in radio often are con- 
fused as to the proper wire to use to 
connect up the various parts in the radio 
receivers they are constructing and for 
battery, antenna, and loudspeaker con- 
nections. 

For the internal connections of a 
receiver any kind of wire will give good 
results. It may be flexible stranded wire 
or solid bus wire. And any size from 
No. 24 to No. 12 can be used. But while 
there is no electrical advantage in using 
the larger sizes of wire, it naturally is 
easier to make a neat looking job if you 
use wire stiff enough to stay where you 
put it. If the internal appearance of the 
receiver is of no importance, use any wire 
that happens to be handy except iron 
wire. Iron wire should not be used 
because of the electromagnetic action. 

B-battery connections also can be 
made with almost any size wire provided 
it is suitably insulated. The B-battery 
wires carry small amounts of current, 
but the voltage is as high, and in many 
eases higher, than the voltage in the 
electric light wires in your home. Rubber 
covered wire is desirable. The A-battery 
wires carry relatively larger amounts of 
current at much lower voltage. This 
means that very small wire should not 
be used. The size should be at least No. 
16. While thin insulation is theoretically 
sufficient because of the low voltage, 
rubber covered insulation is safe because 
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The new 222 grid tube and the shield specially de- 
signed for it—a bell made of copper. A flexible 
grid wire and a shield for it are included in the kit 


an accidental short circuit in storage 
battery wiring may result in a fire. The 
special cables sold for connecting the 
batteries contain a group of wires each of 
the right size and with the proper insula- 
tion. 

The size of the wire used to connect 
the loudspeaker is of no importance. 





A B C’s of Radio 
A WORKING knowledge of the 


fundamental relation between 
volts, amperes, and ohms, the 
three basic units of electrical 
measurement, will prove useful 
to the. radio beginner. 

The volt is the unit of electrical 
pressure; the ampere, of volume; 
and the ohm, of resistance. In 
any electrical circuit, the voltage 
or pressure is what forces the 
amperes or volume through the 
ohms or resistance. 

It takes one volt to force one 
ampere of current through a re- 
sistance of one ohm; hence you 
can figure the current or amperes 
in any circuit by dividing the 
voltage or pressure by the ohms 
or resistance. Similarly, you can 
figure out the resistance of any 
circuit by dividing the number of 
volts by the number of amperes. 
And if you wish to know how 
many volts would be required to 
force a certain number of amperes 
through a_ specified resistance, 
multiply the number of amperes 
by the number of ohms. 











fact, if you want to make an extension 
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Very small wire would be ample to carry 
the current. However, loudspeaker cords 
must be of flexible wire so as to stand 
bending, and the insulation should be at 
least equivalent to electric light wire. Jy 


for your loudspeaker cord, ordinary | 
electric light drop wire is suitable. 

Antenna connections to the light. 
ning insulator should be of wire not 
smaller than the antenna itself and 
the ground wire should be not les 
than No. 14 size. 


When Is a Tube Dead? 
VACUUM ' tube used in a radio 


(X receiver consists of a base, a glass 
bulb, a filament, a wire grid, and a plate, 
Assuming that the tube does not meet 
with an accident that breaks the glass 
bulb, the life of the tube is governed by 
the filament, which is the wire that is 
heated to red heat by the current from 
the A-battery or, in the case of alternat- 
ing current type tubes, by the low volt- 
age current from the filament heating 
transformer. The filament is coated 
with a substance which when heated 
produces a copious flow of electrons that 
travel from the filament through the 
grid to the plate. Excessive filament 
current will, of course, burn out the fila- 
ment and abruptly terminate the useful- 
ness of the tube; but if the tube is nor- 
mally used, its useful life will be governed 
by the flow of the electrons from the fila- 
ment. 

After somewhat over a_ thousand 
hours of use, the electron flow from the 
filament will gradually cease and when 
it has fallen below a certain critical 
point the life of the tube is ended and it 
should be replaced with a new tube. 
The fact that the filament still glows 
when the A-battery current is turned on 
means nothing except that the filament 
is not burned out. 


Light Socket Antennas 


EFORE you put up an indoor ap- 


tenna for your radio receiver, it isa | 


good plan to try out one of the special 
plugs, to be screwed in the lamp socket, 
that allows you to use the electric light 
wiring as an antenna. Frequently, the 
light socket antenna will give you better 
results than the ordinary indoor antenna 
and sometimes it will rival the results to 
be obtained from an outdoor antenna. 
You never can be sure, however, of re 
sults to be obtained from the electric lines 
as antennas because the location of the 
wiring in the buildings, its position in the 
walls relative to water piping and other 
factors has a material effect on its 
efficiency. 
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When You Plan to 


This Article Will Help You Solve 
Some of the Problems Faced by 
Everyone Who Wants a Real Home 


By JOHN R. McMAHON 


ERE Mr. McMahon, in a most interesting way, answers 
some of the questions our readers have asked him about 
building. Whether you plan to build immediately or not his 
construction advice should be valuable to you. 
knotty problem is troubling you, perhaps he can solve it for 
you. Or if there is a problem you have solved in an unusual 
way he’ll be glad to know about it. Address him in care of 
the Homebuilding Department, POPULAR SCIENCE MONTHLY, 
250 Fourth Ave., New York City. 


FRECKLED-NOSE office boy 
with ears adapted to take in base- 
ball scores made a sad_ blunder 
the other day in the Home- 
building Department of this magazine. 
He switched the contents of two outgoing 
envelopes so that the advice intended 
for a reader in Florida almost went to 
one in Alberta, Canada, and vice versa. 
“This is a terrible thing!” exclaimed 
the editorial assistant, who caught the 
mistake just in time. “‘We pride our- 
selves on prompt accurate service to 
home builders. Here are a couple of 
readers all set to build or fix up houses 
and they want advice in a hurry; then 
they open the letters and find a lot of 
gibberish. Drat the boy! I ought to have 
known by his ears what he would do.” 
“It might not be a fatal mistake,” I 
suggested. “Both readers wanted to 
know about insulation, and the advice 


An incinerator, apartment building size, with part 
cut away to show construction—air space between 
the outer wall and the lining made of fire brick 
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to one applies fairly well to the other.” 

“Why, the Canadian is freezing and 
the Floridian is sizzling! How can you 
doctor them both with one prescription?” 

**Ask the scientists,” I laughed. ‘It is 
the same principle on which we insulate 
a steam pipe or a refrigerator. Insulation 
is a wall that shuts out either heat or 
cold. It is a good thing in all climates, 
and everywhere it serves the same pur- 
pose of making a house interior comfort- 
able. In the far South protection may be 
needed against heat; in the North against 
cold. The same insulation may serve 
either purpose equally well.” 

The insulation of houses is a com- 
paratively new idea, and many persons 
are seeking light on the subject. Here are 
some typical queries and answers. 

Does a well-built house in a temperate 
climate need insulation? 

Yes, if well built means just standard 
sound construction. Even a_ palatial 
dwelling with walls of extra thickness and 
multiple air spaces, as a combination of 
special hollow tile, brick outside, and 
gypsum or tile furring blocks inside, can 
be insulated profitably as to attic floor 
and roof to shut out summer heat rather 
than winter cold. But the ordinary 
house is attacked by hostile temperatures 
on all sides and needs complete protec- 
tion. Insulation also prevents condensa- 
tion of interior moisture, stops drafts, 
and equalizes temperature, thus becom- 
ing an important health factor. 


OW many kinds of 

are now available? 
Two dozen or so, ranging from pow- 
ders, loose fibers, quilts, and slabs to 
wall boards. The powders are gypsum 
or other minerals in a fluffy state that 
create a multitude of air chambers 
and the material may be used dry or 
wet. The dry powder is filled in an 
inch or two in depth between ceiling 
beams, or in a plastic condition is 
poured and spread like mortar. Loose 
fibers refers to mineral wool, which is 
the worked-up slag from ore furnaces. 
Over ninety percent of its bulk is cap- 
tive air, which is the basis of all insula- 
tion. It can be spread economically under 


insulation 


Build... 
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Copper flashing between roof and wall, as well 
as around chimneys, costs little more than zinc 
or tin and is far more effective and durable 


top flooring, but is somewhat expensive 
as a filler between studs because of the 
quantity required. There is obvious fire 
protection and vermin proofing with all 
mineral insulators. 

What are the quilts made of? 


HE quilts include flax, hair felt, eel- 
grass, wood, and other vegetable fibers 
inclosed in treated paper or burlap. They 
are made in convenient rolls and may be 
laid between floors or tacked between or 
across studs and rafters. The wall boards 
are composed of the fibers of sugar cane, 
wood, rye or wheat straw, and other 
combinations. These are most con- 
venient to apply, since they are four 
feet wide and room high. They should 
not be confused with the smaller sized 
and otherwise different plaster boards or 
hard compressed pasteboards. Finally, 
we have slabs of cork board, which is 
ground cork pressed in molds and baked. 
The slabs are not large. They are nailed 
to studs or rafters and also “glued” with 
mortar to the inside of masonry walls. 
Which is the best of all the insulators? 
A mineral powder, followed by mineral 
wool and hair felt. However, there is not 
a great difference between the majority 
of the substances, provided the thickness 
is the same. For the better materials the 
twenty-four-hour heat loss in thermal units 
through a square foot an inch thick per 
degree difference in temperature is about 
six, while the others run from seven to 
eight. An inch of insulation about equals 
an average house wall. Bear in mind the 
importance of thickness when making a 
selection and also the labor cost of ap- 
plication. While the minerals are wholly 
proof against fire, vermin, and decay, 
the treatment of most vegetable fibers 
or their inherent qualities make them © 
fire resistant and very durable. 
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What is the insulating value of lath 
and plaster, gypsum wall board, and 
hardwood fiber board? 

Not much compared to the substances 
mentioned, although each may be de- 
sirable in combination with the other 
material. An easy if rough way to dis- 
tinguish an insulator is by porosity and 







































Wall insulation is generally used. 
This may be made of fibers of sugar 
cane, wood, rye or wheat straw, 
and a variety of other materials 


lightness. This applies even 
to lumber, so that any soft 
light wood insulates better 
than hardwood. Thus cy- 
press scores a heat loss of 
sixteen thermal units and 
white pine nineteen against 
twenty-four for oak and 
twenty-seven for 
maple. Cedar is probably 
close to cypress, which is a 
good thing in view of the 
wide use of cedar for siding 
and shingles, adding as it 
does some insulation value 
to the decay-resistant prop- 
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lead wool. The fastened sheets or strips 
are turned down to overlap their neigh- 
bors sidewise and also the flat sheets 
previously fitted around chimney and 
nailed close to brickwork. The turned- 
down strips are not nailed at the bottom, 
which avoids holes and allows for expan- 
sion or movement. 

Would you advise ultra- 
violet glass, which costs $135 
more than ordinary window 
glass, for a bungalow in south- 
ern California? 

A land of sunshine where 
people can be outdoors all the 
time and obtain unlimited 
quantities of complete solar 
rays directly needs less of 
such glass than a gloomy 
climate. Schools and office 
buildings, cities and built-up 
suburbs have the most use for 
the fused quartz composition 
glass. If the bungalow does 
not need $135 for fundamental 
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with a living room of twelve-foot ceiling, 
The outside end wall, shingled on hori- 
zontal sheathing and two by four studs, 
is wobbly. The carpenter says the archi- 
tect should have specified two by six 
studs. What is the remedy? 

The carpenter is right, as he often is 
in practical issues while the architect is 
dreaming over form. The two by six is 
about fifty percent stronger than the two 
by four. Another contribution to rigidity 
would have been diagonal sheathing—g 
substantial advantage with relatively low 
extra cost. I would suggest that the 
wobbly wall be reinforced from the inside 
with a two by six or two by eight placed 
crosswise and about halfway between 
floor and ceiling. This reinforcing timber 
may be disguised as an ornamental shelf, 
The crosspiece may be notched to fit into 
the studs and spiked to them. 


S IT necessary to consider shrinkage 
of lumber in framing a house, and 
how much does that shrinkage amount to? 
It is indeed necessary. If 





this point is disregarded and 
* unseasoned lumber is used, 
the center of the house may 
settle a couple of inches be- 
low the level of the founda- 
tions. This will crack plaster, 
make doors stick, open joints 
in woodwork, and perhaps 
make the roof leak. Even 
seasoned lumber shrinks, al- 
though to a less degree. With 
proper framing the inevitable 
shrinkage is uniform and the 
settlement even, without no- 
ticeable consequences. Shrink- 
age occurs across the grain, 
as through the depth of a 
joist, and not endwise or in 








erties of that wood. 

We are planning a house to cost 
$12,000. The architect specifies tin flash- 
ing for chimney and two roof valleys. Is 
that right? 

No, and the architect should know 
better. Tin or galvanized iron are very 
perishable unless painted on the under- 
side with red lead and repainted on top 
every two or three years. Copper should 
cost no more to place and it lasts in- 
definitely without any attention. Tin or 
galvanized flashing sheets are about 
twelve cents a square foot while copper 
is thirty. The difference in material 
price for the whole job is about fifteen 
dollars. Zinc is better than tin and costs 
little more, but cannot be used with wood 
shingles. It has a low melting point com- 
pared with copper and is therefore less 
desirable from the standpoint of fire 
safety. 


HAT is the method of attaching 
new flashing to an old chimney? 
The mortar is chiseled out in horizon- 
tal lines between the bricks. The edges 
of the metal sheets are partly crimped 
and driven into the spaces between bricks, 
after which the joints are “‘pointed up” 
with fresh mortar. Instead of filling with 
mortar, the joint may be calked with 










Insulating materials for sheathing walls, 
made of flax, felt, eelgrass, and other sub- 
stances, impede passage of heat and cold. 
They come in sheets, rolls, and slabs 


features, that amount may be 
wisely devoted to the new kind © 
of glazing; otherwise, equip only 
two or three rooms, as kjtchen, 
bedroom, and children’s play- 
room. 

Is it true that substitutes for 
this glass become less efficient 
in time? 

Some do, according to Bureau of 
Standards tests reported in detail in the 
May Poputar Scrence Montuiy. The 
tests are not yet complete. 

Are low efficiency substitutes for this 
glass worth having? 

If its latter condition is stable we may 
assume the glass is worth while provided 
the price is proportionate to the more 
enduring varieties. The thinner the glass 
the better it transmits ultra-violet rays, 
and for this reason some types are made 
with a thickness less than one-twenty- 
fifth inch, half the thickness of ordinary 
single strength window glass. Small- 
paned sashes are requisite to avoid 
breakage. 

We are building a summer bungalow 





Studying flooring samples. Left to right: Co 
grain North Carolina pine, select quarter sa 
parquet oak (best of the four), maple, and plain 


the long dimension. We must arra 
sill, girder, and floor joists to equalize the 
depth of shrinkable wood between center 
and outside walls of the house. Thus if 
outside studs stand on a ten-inch sill or 
subfloor over floor joist the inside parti- 
tion studs should stand on the ten-inch 
girder, not on the floor joist above, which 


would double the shrinkable material at: 


the center compared with the outside. 
Is there’ more than one method of al- 

lowing for shrinkage or settlement? 
Yes, there are (Continued on page 135) 
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If 
and 
sed, 
nay 
be- 
da- 
ter Amazingly accurate were the 
: a predictions of eclipses of the 
ints sun and moon made by the 
aps ancient Maya Indian astron- 
ven omers, who devised a calendar 
’ system of their own, perhaps as 
i. l. Standing before a a a long as a thousand years ago, 
vith trol panel in the Mt. Wilson, and foretold the coming of the 
ible California, Observatory, the equinoxes. Their age-old stone 
the astronomer points the 100- observatory in Central Amer- 
inch reflecting telescope, larg- ica, now in ruins, was the 
no- est in the world and 160,000 center of “‘the greatest intel- 
ink- times as powerful as the lectual achievement of ancient 
ain, human eye, at any star in the America,” according to Dr. 
f 6 heavens simply by pushing Sylvanus Griswold Morley, 
; different buttons. Forty elec- of the Carnegie Institution 
r in trical motors rotate the 100- 
foot dome, open a twenty-foot 
shutter, and raise and lower Atop the ancient wall around 
the 100-ton telescope skeleton Pekin, China, are the remains 
of queer astronomical instru- 
ments used by early Chinese 
star gazers. Small circular 
projections are supposed to 
represent various heavenly 





bodies in the massive stone 
globe. During the Boxer Re- 
bellion the weather-beaten rel- 
ics were seized by the Ger- 
mans, but leter were returried 























For a dime you may gaze through one of these sidewalk Here we see two Indian water boys who are puzzling over the remains of queer apparatus 
telescopes in almost any large city qt the full moon, the eve- used by Hindu astronomers at Jaipur, India, hundreds of years ago. In the background 
hing star, or perhaps a neighboring planet. Saturn’s rings or can be seen a curiously shaped tower, which was probably used by the Hindus as an observ- 


135) Mars, mysterious canals will be pointed out on clear nights atory at a time when the last of the thirteen colonies was just being settled in America 














How “Boot 


Gus Tells Why You Can’t Save Money by Buying Cheap Fuel 
and How You Can Guard Against Roadside “Gyps” 
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“That’s the funny part. I 
just wound a rag around the 
broken pipe. Then I expected 
it to leak gasoline all over the 
place, but it don’t even drip” 


By MARTIN BUNN 


- ERE’S another long distance 
flyer down with a busted oil 
pipe!” exclaimed Joe Clark in 
the noon hour as he sat with the 

morning paper in one hand and a huge 

piece of chocolate cake in the other. 

“Those airplane motor manufacturers 

must be awful dumb if they can’t even fit 

the oil pipes so they’I] stay put.” 

Gus Wilson, veteran automobile me- 
chanic and Joe’s partner in the Model 
Garage, smiled sarcastically. 

“Wake up, Joe!’ he jeered. “Don’t 
you know the poor old oil pipe always gets 
the blame when anything happens to an 
airplane motor? Of course the oil pipe 
can break, but lots of times it’s just a 
phoney excuse to cover up a broken part 
in the motor—” 

Gus was interrupted by the persistent 
honking of a most peculiar motor horn. 
“Tl bet you two cents that’s Bill Crad- 
dock with another of his contraptions,” 
he grumbled as he snapped the lid on his 
lunch box and started out. 

Joe grinned. “Tell Bill if he puts much 
more junk on that bus there won’t be any 
room for passengers,” he called after Gus. 

“How’s that for a warning signal?” 
Craddock shouted in greeting. “Sounds 
like a cow or something, eh? It’s only a 
tin flap over the horn, and when I pull the 
wire the flap lifts up. 

“But,” he continued, “that isn’t what 
I came here for. I nearly didn’t get here 
at all. The gasoline pipe busted on me 
and I had to tie it up with an old rag. 
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And the battery nearly quit before the 
motor started again.” 

The supply pipe from the main gasoline 
tank had broken off short where it entered 
the connection on the vacuum tank. 

“Runs all right, now, it seems,” said 
Gus as he fingered the rag winding. 


“FP\HAT’S the funny part of it,” agreed 

Craddock. “I just wound the rag 
on because I didn’t have anything else 
handy. I expected it would leak gasoline 
all over the place, but it’s not even drip- 
ping. What made the pipe break in the 
first place, and how in tophet can gasoline 
flow through there without running out 
through the rag?” _* 

“Gasoline pipes—and sometimes oil 
pipes,” Gus explained with a meaning 
glance at Joe, who had joined them, 
‘break because the metal gets tired. In 
other words it crystallizes. A complete 
break like this one is rather rare. Lots of 
cars go all the way from the factory to 
the junk yard without breaking an oil or 
gas pipe. I’m not counting leaks due to 
loose connections, bum soldered joints, 
and so on. You can’t blame them on the 
pipe. 

** And,” he went on, “‘the reason gaso- 
line didn’t leak out is because it only goes 
through when it’s sucked along by the 
vacuum tank. In fact, the rag served to 
keep air from leaking into the pipe fast 
enough to spoil the vacuum, not to keep 
the gasoline from getting out. If that had 
been the pipe from the vacuum tank to 
the carburetor, you’d have had a steady 
stream of gasoline running out.” 


“Then it’s a good thing that pipe didn’t 


leg” Gas Ruins a Ca 


July, 


bust,”’ said Craddock. ‘‘Seems as thoug, 
you can’t carry enough tools and aco 
sories to fix everything.” 

“No one could do that,” Gus sai 
“Might be a good idea to put a packap 
of chewing gum or a cake of laundry S04) 
in the tool box, though. You can make, 
good temporary repair on a broken gy 
or oil pipe with a thick layer of gumg 
soap, bound with a rag or friction tay 
A roll of friction tape and a spool of ing 
or brass wire ought to be in every to 
kit,” he finished as he set to work to fy 
the pipe. 

“What made it start so hard after Igy 
the pipe tied up?”’ Craddock questione, 

“The motor started hard because th 
vacuum tank was empty,” explained Gy 
“Of course, air leaking through the my 
kept the tank from filling as fast asi 
otherwise would, but it takes quite, 
little cranking to get the tank full eva 
when there’s no leak. You could hay 
saved the wear on your battery by prim 
ing the vacuum tank.” 


“FPVHAT’S one on me,”’ confessed Craé- 
dock. “ And I know the right wayto 
prime it, too. Just take off the pipe fron 
the vacuum tank to the manifold anf 
suck on it'till the tank fills up. Isn’t that 
the best way?” 
“* A few years ago I'd have said yes, but 
now I'd say no,” Gus replied. “ There} 
always a chance that you might dra 
some of the gasoline into your mouthi 
the tank is on the bum, and you get th 
fumes in your lungs anyway. These ner 
special fuels are fine food for motors, but 
some of ’em are poison for men, so it isnt 
wise to take a chance. If you haven'ti 
spare can of gasoline handy, you ca 
syphon off some from the main tank by 
dropping a length of rubber hose in th 


tank, pressing your thumb over the end}: 


and pulling it out and down into the smal 
can. 
“None of that fancy stuff for me, 
Craddock snorted. “I buy plain, ordé 
nary gasoline. And I get it just as cheap 
as I can. Gasoline is just gasoline aul 
that’s all there is to it!” 


*“T)\ON’T you believe it!’ Gus & 
claimed. “There’s real good gas 








line, ordinary gasoline, and rotten gas 
line. Cut-price gasoline is almost sure t# 
be rotten. And you can get stung evél 
when you pay the full price.” 

“That’s the bunk!’ jeered Craddock 
“You can’t fool me. There’s cheap ga% 
line in that tank and yet the motor is rub 
ning about the same as usual. It doesnt 
knock any more than it ought to, co® 
sidering it’s full of carbon. I’m going # 
clean it out next week and then it wont 
even knock.” 

“It’s your car,” admitted Gus p# 
tiently, “and you can (Continued on pagel! 
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N ORDINARY iron C-clamp 
proves serviceable in many cases 
in removing dents from automobile 
fenders. To prevent damage to the 

finish, a wooden block of suitable size is 
placed under the mud guard and another 
on top of it at the point where the dent is 
located. These blocks should be of 
smooth, hard wood. The clamp is screwed 
as tight as possible with the fingers as 
shown in the illustration of Fig. 1. Then 
the clamp is gently rocked back and 


2"x 4" STUD 
UNDER FRAME 
OF CAR 





Fig. 2. Here is a simple way to jack up the frame 
of the car so as to take the weight off both front 
springs. The splash apron, of course, is removed 


forth. The pressure and the motion 
slightly flattens the dent and the screw 
of the clamp can again be tightened. 
The operation is repeated until the dent 
is completely flattened out. 


Taking Weight Off Springs 
HE front end of an automobile may 


be easily raised to permit the removal 
of the springs. All you need is the regular 






RUNNING BOARD — 
ANGLE IRON 





Fig. 3. A rear fender guard like this prevents mo- 
torists from hooking your bumpers. It can be 
removed easily and quickly for changing tires 


jack, a wooden two-by-four, and a block 
of wood, arranged as in Fig. 2. 


FenderGuardAvoidsHooking 


FIG. 3 is shown a simple rear fender 
guard that will keep the other fellow’s 
bumper from catching in yours if he hap- 
pens to swing in too close. It is made of 
angle iron with portions cut away at the 
points indicated to clear the edge of the 
fender. By removing the rear wing nuts 
and loosening up the front one the 
guard can be removed for tire changes. 
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Fig. 1. You can use a C-clamp and two blocks of 
smooth, hard wood to flatten out mud guard dents 


eas for Your Car 


Lifting Car Off Springs—Dented Fender Smoothed—New 
Battery Cover —Guard Saves Bumper—Clever Oil Filter 
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from sheet metal in any shape desired 
Copper piping is used to connect th 
tanks as shown in the illustration, } 
your car is fitted with a vacuum tank ty 
supply gasoline to the carburetor, fit a te 
instead of an elbow on the intake maj. 
fold pipe. If your car has no vacuup 
tank, run the air pipe from the vacuuy 
tank which is to pump oil through th 
filter directly to a coupling fitted into, 
hole drilled in the intake manifold. As 
long as the motor is running, oil will auto. 
matically be pumped up through th 
filter and allowed to run back into the 
crank case. This system will work per. 
fectly on any type of gasoline engine » 
—" what type of lubricating system js 
used, 





Ten Dollars for an Idea! 


E E. LINDSAY, of Champaign, 
¢ Ill., wins this month’s $10 
prize with his suggestion of an 
oil filter (Fig. 5). Each month 
POPULAR SCIENCE MONTHLY 
awards $10, in addition to regu- 
lar space rates, for the best idea 
sent in for motorists. Other 
contributions published are paid 
for at the usual rates. 











Ingenious Oil Filter 


IG. 5 shows a homemade oil filtering 

system that can be applied to any auto- 
mobile to make it modern and up-to-date. 

You need one vacuum tank in good 
working order. A serviceable one can be 
obtained at a low price from any auto 
wrecking yard. In addition, you need 
the outer shell of another vacuum tank 
to serve as a filter compartment. Of 
course, this tank could be soldered up 
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VACUUM LINE CONNECTED 
TO GASOLINE VACUUM TANK 
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OILCLOTH 


Fig. 4. A cover made of oilcloth will keep the bat- 
tery clean and stop corrosion and current leakag 


Cover Keeps Battery Clean 


EEPING the starter battery clean 

is worth while because the dirt that 
collects on the top of the battery eventu- 
ally becomes soaked with creeping acid 
from the battery and greatly increases 
the corrosion as well as 
leakage. A piece of oilcloth 
as shown in Fig. 4 will serve 




















Fig. 5. This oil filtering device 
can be applied to the lubri- 
cation system of any auto motor 






you will be able to keep the battery i 


TANK to keep dirt and _ water 
splashed up from the road 
from collecting on the top 
of the battery. It can hk 
made to fit snugly by cut 
ting openings for the cables 
and fitting snaps along one 
edge to hold it in place. If 
the top of the battery 8 
wiped off with a rag mol* 
tened with household an- 
monia at intervals, and the 
cover is kept buttoned, 











practically new condition. 
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A Radiotron 
for every purpose 


RADIOTRON UX-201-A 


Detector Amplifier 


RADIOTRON UV-199 


Detector Amplifier 


RADIOTRON UX-199 


Detector Amplifier 


RADIOTRON WD-11 


Detector Amplifier 


RADIOTRON WX-12 
Detector Amplifier 


RADIOTRON UX-200-A 


Detector Only 


RADIOTRON UX-120 
Power Amplifier Last 
Audio Stage Only 


RADIOTRON UX-222 
Screen Grid Radio 
Frequency Amplifier 


RADIOTRON UX-112-A 


Power Amplifier 


Power Amplifier Last 
Audio Stage Only 


RADIOTRON UX-210 


Power Amplifier Osciliator 


RADIOTRON UX-240 
Detector Amplifier for 
Resistance-coupled 
Amplification 


RADIOTRON UX-250 


Power Amplifier Oscillator 


RADIOTRON UX-226 
A.C. Filament 


RADIOTRON UY-227 


leater 


RADIOTRON UX-280 
. Full-Wave Rectifier 


RADIOTRON UX-281 
Half-Wave Rectifier 


RADIOTRON UX-874 


Voltage Regulator Tube 


RADIOTRON UV-876 
Ballast Tube 


RADIOTRON UV-886 
Ballast Tube 


The standard by 


which other vacuum 
tubes are rated 





RADIOTRON UX-171-A 


There are 20 types of RCA 
Radiotrons, each especially de- 
signed for a particular purpose. 
For each use the designated 
RCA Radiotron is recognized 
as the standard of performance 
by radio experts and manufac- 
turers of quality receiving sets. 








Every Radiotron is inspected and tested in 41 different ways be- 





fore it leaves the great laboratory-factories where it is made by 
the engineers of RCA, Westinghouse and General Electric—the 
experts who made modern broadcasting possible. Equip your set 
with RCA Radiotrons. Never use new tubes with old ones that 
have been in use a year or more. See that your set is completely 
equipped with RCA Radiotrons once a year at least. 





Look for this mark 
on every Radiotron 


RCA Radiotron 


MADE BY MAKERS OF THE RADIUESGCA 
RADIO CORPORATION OF AMERICA + NEW YORK + CHICAGO + SAN FRANCISCO 
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World’ s Queerest House All Windows 












Transparent Walls 
Are Shifted While 
Ceilings Rise and 
Fall—All to Find 
Secrets of Sunlight 














Varying the heights of the four quarter- 
sections of the ceiling of the strange house 
of glass. Each part may be moved in- 
dependently of the othefs to be as low as 
a kennel roof or as high as the house itself 


The experimental glass house, held up- 
right by guy wires. On the platform on 
the roof a photo-electric cell apparatus 
records the changing degrees of sunlight 
for comparison with records made inside ~ 









The interior illumination recording de. 
vice, mounted on a carriage so that it can 
easily be moved about in the glass house 


Within the glass house, a delicate 
electric recording device known asa 
Case photo-electric cell registers 
more accurately than can the human 
eye the amount of light in any 
room; while, on the roof, another 
electric recorder ceaselessly indi- 
cates, for comparison, the brilliancy 
of the sunshine outside. As the ex- 








HALL we live, some day, in glass 
houses? Are present-day dwellings 
with massive walls and gloomy 

interiors all wrong? In order to find out, 
the U. S. Public Health Service has just 
erected on the outskirts of Washington a 
dwelling all of glass, whose ceiling moves 
up and down in sections and whose 
windows appear and disappear as if by 
magic. On some days when you enter the 
structure you will see about you nothing 
but movable windows, juggled about to 
block off first one section and then an- 
other while experimenters measure the 
daylight that enters. Sometimes the 
weird habitation is shaded dark as a 
cellar, at others as glaringly bright as a 
motion picture studio. Its four-piece ceil- 


ing may scrape your head or slide upward 
to provide lofty spaciousness. 

The purpose of this experimental 
illumination cabinet is to help discover 
just how big, what shape, and where the 
windows in your home should be. It 
marks the most thorough scientific in- 
vestigation of the cheapest illuminant in 
the world—daylight. While laboratories 
are scientifically improving electric lamps, 
natural illumination, whose tremendous 
hourly variation makes it an elusive 
quantity to work with, has hitherto de- 
pended almost entirely on a few windows 
at places often determined by an archi- 
tect’s whim. 

There is no guesswork about the U. S. 
Public Health Service’s tests, however. 


perts, under the direction of Dr. 
L. R. Thompson of the Division of 
Industrial Hygiene and Sanitation, make 
walls into windows and windows into 
walls, the machine jots down on a rolling 
sheet of paper the effects of the changes, 
Its working is supervised by Dr. J. E. 
Ives, physicist of the Health Service. 
From its charts, the experts expect to 
learn how to build windows in houses, and 
whether dwellings need be only partly of 
glass, or should be transparent structures, 
all “show windows,” held together by 
pillars and beams. Tests are being made 
with ordinary panes; “health glass,” 
which admits the sun’s ultra-violet rays, 
is next to be tried. The best ceiling height 
for best lighting, and what colors for 
walls and ceiling best relieve eyestrain, 
are two other problems being studied. 





RE astronomers 
watching through 

their telescopes a 

star that has cracked in 
two and is flying apart? 
African and South Ameri- 
can dispatches have just 
confirmed the fact that 
Nova Pictoris, an appar- 





star already noted for its 
curious nebular envelope 


Two Pin Points of Light | iy cera 
Replace Single Star and 


Puzzle the Astronomers 


brilliance, which he calls a 
“slow movie” of typical 
nova performance. He 
wants further confirma- 
tion of the doubling, and 
suspects some _ possible 











ently single star when it — 
mysteriously blew up in a 

flash of light in 1925, is for the first time 
discernible as a very close double star. 
Now the world’s leading astronomers are 
arguing whether the twin was always 
there, or has just been born before their 
eyes—an event of such tremendous im- 
portance to astronomy, if true, that they 
are reluctant to believe it without infalli- 
ble proof. Still, they concede the 
possibility. 

Ordinarily the evolution of a double 
star requires millions of years. Astrono- 
mers were skeptical when Dr. W. S. 
Finsen, of the Union Observatory at 
Johannesburg, South Africa, first an- 
nounced that he had perceived a twin star 


so close to Pictoris that his telescope could 
barely distinguish them. But doubt van- 
ished when reports came from two 
continents that the twin had been spotted, 
making Pictoris the first known double 
star among the novas—stars that burst 
into brilliance and fade. 

Did the twin really split off in the 1925 
explosion that jolted but did not destroy 
Pictoris? Prof. Harlow Shapley, director 
of the Harvard Observatory at Cambridge, 
Mass., telegraphs PorutarR ScIENCE 
Monta .y that he considers this unlikely. 
“Highly important” to theories of nova 
behavior, however, he terms the con- 
firmed discovery of the new twin of a 


past encounter of the star 
with another member of the universe. 

“The explosion itself,” he explains, 
“may have been caused by collision with 
a comet or another star, or by tidal action 
from a passing star.” The possible celes- 
tial collision he suggests is unprecedented 
in astronomical observations. 

“To me it seems premature,” wires 
Edwin B. Frost, director of the Yerkes 
Observatory at Willams Bay, Wis., “to 
conclude that a collision occurred. Nova 
Pictoris may always have been a binary.” 
And Prof. F. H. Seares, of the Mount 
Wilson Observatory at Pasadena, Calif., 
says the doubling of Nova Pictoris is “not 
yet clear.” 
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C&L 158 
| This blow-torch is especially made and priced for the man who 
) likes to do odd jobs around the house, or to tinker with mechani- 

_ cal things. It will last a lifetime if it is not abused. The usual 
retail price is about five dollars. Most hardware, electrical and 
automobile accessory stores have it—or can get it for you quickly, 

Look for the red handle. 
.| Clayton & Lambert 
: e 
te improvements 
a 
Ts 
an 
: mean longer 
er 
li- e 
ey and better service 
yr. 
of 
ke 
ito 
= A BLOW-TORCH looks husky, and it has to do a 
E. lot of hard, rough work. But it’s a pretty fine 
oi instrument, and unless it’s made just right 
al any one of a number of things can put it out 
“of of commission. 
by Clayton & Lambert want to supply you with a bottom. We’veputa lead washer in there, so when 
ade blow-torch that will give you full value for your you take up the screw you seal that opening 
a money. So we’ve not been satisfied merely to give _ tight; it can’t leak. Not just when it’s new. Always! 
LYS, : > 4 e e 
aht youa blow-torch that does its job in fine style. We’ve Those are just examples of improvements, many 
for also made it so it can stand a lot of very hard use, _ of them patented, that Clayton & Lambert has made 
. _and still keep right on working. in every part of a blow-torch. They’re mighty 
Ordinarily if you strained or broke the handle important, for they make the difference between 
you’d open the gasoline container and lose your short and long use, between ordinary and excel- 
= compression. But Clayton & Lambert handles are lent service. As a result, Clayton & Lambert blow- 
ly fixed in such a way that an accident to the handle torches are the most popular in the world. And 
| in won’t hurt anything else. By the so many people buy them that we can give you 
7 ‘ way—notice the handle. It’s red. the benefit of the economies of volume produc- 
He We made it red so you could iden- QROTECTIQy,, tion. You can’t find better value than in Clayton 
a. tify a Clayton & Lambert torch & Lambert. They’re sold in most hardware, 
— clean across the hardware store. electrical and automobile accessory stores. 
ree Another thing is the plug in the 
a C & L 32 
with This is one of the most popu- 
pts { I A Y I O N lar blow-torches we have ever 
. made. It is more expensive 
eles- than the 158 because it is made 
nted for much harder use. It is de- 
& signed for the man who uses 
vires a blow-torch in his daily busi- 
orkes ness and demands not only ex- 
to A M B E R ; | cellent performance but rugged 
Jou ( J ability to stand rough handling. 
ee 32 contains the most advanced, 
ol MANUFACTURING CO. patented C-8''E Bowsoreh 
ae improvements. It also has a 
alif., Detroit, MICHIGAN red handle. Sure sign of sat- 
not isfaction, 
© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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Read what expert users say about 
the new Stanley Electric Drills 


No DJ 6 


No. DG 23 
4%" Standard Duty ail 


STANLEY 


The choice of most carpenters 


144" Heavy Duty 





TOOLS 






> City. 


Performance speaks for itself. 


Consequently we have asked ex- 
pert carpenters and mechanics to 
try out these new Stanley Electric 
Drills and give us their opinions. 
Here are a few of the many grati- 
fying comments we received: 


~“T used it almost continually all day 
and it didn’t heat up at all.” 


“TI never saw a stronger motor. It is 
almost impossible to stall it.” 


“The easiest drill to operate that I 
ever saw.” 

“The men in our shop always pick the 
Stanley Drill.” 


‘“‘We have never had anything that 
would touch it for power and per- 
formance.” 


You too, no matter what kind of 
work you are doing, will like these 
new Stanley Electric Drills once 
you have tried them. 


Most dealers will have them and 
will be glad to let you test their 
efficiency on either wood or steel. 
We feel confident that you will 
render the same verdict as the men 
whose comments are noted above. 


Send the coupon for Catalog 
Se59 which contains full informa- 
tion as to size, weights, and 
capacities. 





The Stanley Rule & Level Plant 
New Britain, Conn. 

Please send me Catalog Se59, describing the 
new Stanley Electric Drills. 


Name ___ 








State 
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SPEED with a Homemade Coaster 


An Improved Design for a Safe Swift Toy That 
Teaches Boys Steering, Braking, and Road Wisdom 





By HI SIBLEY 


EW recreational devices afford 

children more wholesome pleasure 

than a well-made wheel coaster. 

Incidentally, this motor-car type of 
toy gives them sound preliminary train- 
ing in steering, braking, and road rules 
long before they are permitted to take the 
wheel of the family car. 

Although the design illustrated is not 
self-propelled, it is so light and runs so 
easily that in level sections it can be 
pushed with little effort at a brisk speed. 


long % by 8 in. truss or rib. 
The wood axle bars are of 
white pine, which is light and 
not likely to split; but they 
could be of oak, maple or 
other hardwood. They are 
grooved to receive the steel 
axles, which are held snugly 
in place by several 1-in. No. 
15 (4-in. diameter) flat-head 
wood screws and four end 
blocks and collars, as shown. 


Inexpensive spot lights supplied with current from a second- 
hand storage battery are used as headlights and the radiator cap 
is also a standard accessory. A regular steering wheel is used 





If one cared to go to the OVERHANG FOR 








STEERING WHEEL 





HEADLIGHTS, 




















expense, no doubt a self- PASSENGERS AND SHAFT eter was used for 1 ie 
starting motor and stor- steering post, but gas 
> H . 
age battery could be fit- oe — z2't0NG ) pipe would do as well. 
ted in place of the GAS TANK 7" DIA. ss FRONT By no means use a 
dummy gas tank; and, iii ” broomstick or any kind 
with proper gear ratio BRAKE SHO : _-. = .” of wood, as in a spill it 
through chain and PIECE OF sDA.x6 aS A) STEERING might break off and 
sprockets, a fair mileage Ss —— i cause serious injury. A 
could be attainedonone Jy ——— g regular automobile steer- 
charge. EE CS SEES —— / ing wheel can be picked 
i i ' e\ CS \\ 

Past experience in f “WN Brake ona RIB %x3 Neuter fn, up for half a dollar at 
making several coasters BRAKE BEAM, \'\ww* 27 (. haiti * Yo any wrecking yard. If 
of this type has made it % XS x20 \N 4 ae One oS So Ey YZ you have no breast drill, 
possible to eliminate BOLTS AND SSF WHEELS II"DIA RIDERS, OR _—-—~»§- === you may have to call on 
most of the faults of its SPRING BRAKE-RELEASE FIFTH WHEEL KINGBOLT some friendly garage 
predecessors, namely, un- Site chee of tha enectes, Do mais Ge tote mechanic, blacksmith, 


necessary weight, a tendency of the steer- 
ing cable to become loose, and unreliable 
brakes. 

Lightness is achieved largely through 
using a 76-in. red cedar board for the ‘‘ main 
frame,” and bracing it underneath with a 


A low center of gravity and a 
wide tread make for safety when 
turning curves at high speed 





construction clearer, the pedal has been shown 
as if it were at the left instead of the right side 


The tendency of the ordinary coaster to 
come apart is overcome by using screws 
and bolts throughout the construction 
instead of nails. 
Build up the 
hood framework 
as indicated. 
Place the seat 
and determine 
the proper angle 
for the steering 
post by fitting 
them to the pros- 
pective pilot. 
This is impor- 
tant. 
, In this case 
=~” cold-rolled shaft- 
aaa - ing in. in diam- 


or machinist to put the cotter-pin holes 
through the shaft inside the dash and 
to pin on the steering wheel, although 
the latter may be driven on a tapered end 
to make a tight fit. The front end of the 
steering post rests in a hole bored in a 
footblock which is about 2 by 6 by 8 in. 


SE white pine for the steering-cable 
drum if you have to carve it out 
yourself, but hardwood in case you are able 
to turn it on a wood lathe. In either case, 
fasten it in place on the steering post by a 
pin or a long wood screw; or, if you prefer, 
drive it into position, provided the hole 
in the center is a tight fit on the shaft. 
The sash cord used for the steering 
cable in other models always would 
stretch and become loose, but in this car a 
flexible woven wire cable was used with 
signal success. After once being drawn 
tight and well (Continued on page 92) 
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HE rise-off-ground “pusher” air- 
plane model illustrated is an ex- 


ceptionally good one for the 

beginner to construct. The little 
model reproduces in miniature the flying 
characteristics of a full size airplane un- 
usually well; it makes pretty take-offs 
and good landings. It is easy to balance 
and so strongly constructed that it will 
stand the hardest shocks of landings and 
collisions. 

The fuselage is made of two white pine 
longerons 4% by \ by 24 in., well sand- 
papered. The center compression strut is 
of bamboo 4% by \% in. and holds the 
longerons 14% in. apart. The strut is 
located 1034 in. from the front. The front 
and rear compression struts, which also 
are bamboo % by \ in., are cut to fit and 
located 6 in. from the front and the rear 
ends of the longerons respectively. 

The compression struts are secured to 
the longerons by sharpening the ends 
and gluing them into slits in the longerons. 
The slits are made by inserting the point 
of a knife blade into the side grain of the 
wood. The front and rear of the longerons 
are cut at an angle so they will fit together 
well. 

The rubber hook at the front is made of 
lg in. diameter piano wire. It loops over 
the end of the fuselage, and the whole 
front assembly is completed by binding 
with silk thread and gluing. 

For the propeller shaft bearing cut a 
block of white pine % by 44 by \% in. and 
groove the underside to make a cradle for 
the bearing. The bearing can be made 
from a piece of brass tubing 1% in. inside 
diameter and % in. long. Flare one end 
so it will not slip forward through the 
threads. Ready-made bearings can be 


purchased from airplane model supply How the “R.O.G.”? model is assembled. While there is nothing difficult about the construction, tne 
houses. Glue the assembly well and bind 
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Because of its simplicity, this 
little pusher model is an excel- 
lent one for beginners to build 


with silk thread as shown on page 104. 

Glue two white pine blocks % by % 
by 4% in. to the longerons 3 in. from the 
front end. The front spar of the elevator 
rests on these blocks so it will have the 
necessary angle of incidence. 

The rear skid is made of bamboo 1% by 
4 in. The front strut is 7 in. long with 
the bottom turned up so it will slide along 
the ground under the propeller. The top 
Y% in. is bent parallel to the longerons, 
where it is later bound in place. The 
rear strut is 314 in. long. The lower 34 


~~ TIP OUTLINES 
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” Model 


It Will Fly 1,000 
Feet After Taking 
Off under Its Own 


Power Like a Real 


Plane — Designed 
For the Beginner 


By 


v 


J. DANNER BUNCH 
and AVISON F. KOCH 


in, is bent parallel to the front strut_and 
bound and glued in place at a point 3% 
in. down the strut. The upper ends of 
both struts are now split down their 
lengths to the lower binding, thus making 
four legs 4% by \% in. These legs ar 
bound to the longerons with silk thread 
and glued. The front legs are placed $ in. 
from the rear end of the fuselage, and the 
rear legs 1 in. from the end. Be sure the 
fuselage and skid are true and perfectly 
aligned. 

The undercarriage is made of rattan 
lf in. in diameter. It should hold the axle 
4% in. from the fuselage. The upper ends 
of the struts are 21% in. apart. The front 
struts are located 9% in. from the front 
end; the rear struts, 12 in. Reinforce 
the top of the struts down their length 
¥ in. by binding with silk thread and 
gluing. Drive a (Continued on page 104) 
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dimensions must be closely adhered to and the drawings followed in every particular of the assembly: 


WHITE PINE LONGERONS 


Tee hMB00 
IBS Ye xyex4 


WHEEL BLANKS 


ISK 





WING SPARS } WHITE 
% x ¥xe PINE 


UNDERCARRIAGE ,. 
ROUND RATTAN ig DIA 


WHEELS OF 


CARDBOARD 
CONES 2"DIA. 


M_ AXLES 







of 






| 











July, 1 


strean 
swimr 
them; 
clivity 
or wil 
work { 
result 
pond. 

Cor 
why n 
This y 
a bott 
fly to 
enoug 
plank: 

Pla 


Y, 19% 


Ly 


t and 
it 3% 
ids of 
their 
aking 
S are 


1 3 in. 
id. the 


fectly 


attan 
e axle 
ends 
front 
front 
iforce 
ength 
1 and 
e 104) 


IA. 


e 


yn, the 
embly 





July, 1928 





POPULAR SCIENCE MONTHLY 

















Scorching summer days and no safe place for the children to swim? Why not make an inexpensive . 
splash pond like this in your own yard? The water is held in by an old tent fly, tarpaulin, or sail 


Back Yard Swimming Pool 


J. V. HAZZARD Tells How His Children Use for Their Own 
Little Old Swimming Hole a Homemade Substitute, Which Is 
Merely a Collapsible Wooden Framework Lined with Canvas 


FTER a short stay at the seashore, 
it became almost impossible to 
keep my two small children out 
of the water. Swimming in local 

streams, notably unsafe for competent 
swimmers, was out of the question for 
them; and, remembering a boyhood pro- 
clivity for the old swimming hole—with 
or without parental approval—I set to 
work to produce a safe pool at home. ‘The 
result is illustrated—a back yard splash 
pond. 

Concrete was out of the question, but 
why not a wooden box lined with canvas? 
This would do away with the necessity of 
a bottom, and I had an 18 by 24 ft. tent 
fly too old for real camping but strong 
enough for the purpose if backed up with 
planking. 

Plans were made for a pool 3 ft. deep, 
14 by 21 ft. at the top, and 10 by 18 ft. at 
the bottom—amply large enough for 
children up to ten or twelve years. The 
side panels are 34 in. thick dressed tongue 
and groove pine, 4 in. wide; the angles 
and braces are of the same stock. Nearly 
any lumber could be utilized, but the use 
of the lighter material makes the panels 
easier to handle and store. Each of the 


four panels constitute a unit which can be 
laid flat after the angles are removed. 
For a pool of this size eighteen angles 
are required, four at each end and five 
along each side. These angles are held in 
position by flat-headed sheathing nails 
driven through the panels from the inside; 
they are also nailed to the base strip run- 
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PLAN VIEW OF 
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ALL PARTS FROM 
LUMBER 3° 


How the angle supports are made and the frame- 
work is assembled and braced at the corners 


ning around the bottom. A similar strip 
about the top, although not essential, 
materially strengthens the structure. 

‘““Two-by-four” posts supporting a wire 
with a pulley and a canvas strap prove a 
useful addition for teaching a child to 
swim. A slide lined with ordinary table 
oilcloth over strong canvas is an added 
attraction. 

To fill the pool the garden hose is 
directed over the side, while to empty it 
a short piece of hose siphons the water to 
a ditch leading to the truck garden. 

Nearly any large canvas may be used, 
regardless of weight. If it is mildewed or 
of extremely light. weight, say six- or 
eight-ounce, it should be treated with a 
solution of paraffin and gasoline. This is 
made by placing a pail containing a couple 
gallons of ordinary gasoline—not high test 
stuff—in a tub of hot water and shaving 
the paraffin into it. A pound of paraffin 
to a gallon of gasoline is sufficient, and 
two or three gallons will waterproof a 
large canvas. It is applied to a large sur- 
face with a brush. Small holes may be 
patched with circular pieces of canvas 
stuck on with an ambroid or other type of 
waterproof glue. 
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Decorative Metal Working 


The Simplest Way to Form] 


into Artistic Candles 


BOUT the simplest type of 
decorative metal work is made 
by cutting out sheet metal 
with the snips or a cold chisel, 

forming it with the aid of wooden 
blocks, and fastening the parts together 
with rivets. Some very fine work may be 
done in this simple way. Figure 1, for 
example, illustrates an easily made cop- 
per or brass candlestick ae - 
three parts cut out as shown i in Fig. 
page 102. 

A piece of No. 20 gage soft rolled 
sheet copper or brass 744 by 9 in. may 
be used; the former is always softer and 
more easily worked. The metal may be 
purchased in large sheets of about 30 by 
60 in., or in strips of various widths. The 
gage number indicates the thickness; 


‘tthe higher the gage, the thinner the 


metal. No. 30 is almost as thin as 
writing paper, while No. 8 is about \ in. 
thick. For copper or brass lanterns, the 
gages from Nos. 20 to 24 are generally 

used, No. 20 being about '@ in. thick; for 
hammered bowls and trays, Nos. 16 and 
18 are more suitable, No. 16 being about 
\% in. thick. If no dealer near you han- 
dies sheet metals, your local plumber will 
know where to get them for you. 

Draw the patterns shown in Fig. 5 on 































Fig. 2 (above). To form the 
triangular tray, the metal is 
first cut as shown in Fig. 5, 
page 102, and then held in the 
vise between two wooden blocks. 
The edges are turned over by 
hammering the metal lightly 
with a wooden mallet, except at 
the extreme ends, which do not 
require to be hammered at all 


Fig. 3 (at right). The same 
method may be used to form 
square, hexagonal or octagonal 
trays. Good design and careful 
execution are what give these ash 
or card trays their artistic value 


4 









By Edward Thaipher 


Noted Teacher of Art 4 


F's. 1. This copper candlestick was made by 

Mr. Thatcher to demonstrate to the readers 
of Poputar Scrence Monrtnty that fine work 
can be done with simple tools and materials 


heavy paper, cut them out, and trace 
around them on the metal with a scriber. 
When the pieces have been cut out, 
smooth and round over the cut edges 
with a file and finish them with No. 00 
emery cloth. Ordinary chalk rubbed on 
a file will prevent its becoming clogged 
with copper. 

The piece for the tray A, Fig. 5, is 
placed between two triangular blocks of 
wood about 1 in. thick and the size in- 
dicated. The blocks are gripped in the 
vise as shown in Fig. 2. With the flat 
face of a wooden mallet, gently hammer 
along the top of the uppermost edge of 
the metal and bend it about one third of 
the way down. Do not hammer the ex- 
treme ends at all. Do the same with the 
other two sides. Now start over again 
and hammer the first edge down a little 
more, and then the other two. The third 
time around should finish the tray. 


Y using a square piece of copper and 
square forming blocks in the same way, 
a square tray can be made. Six- or eight- 
sided trays can be formed similarly and 
used for ash or card trays (see Fig. 3). 


etal Work 


in Brass and Copper 


s and Ash Trays 


The candle socket (B, Fig. 5) is 
formed by bending it around a piece of 
¥-in. iron pipe, which is about % in, 
in diameter outside, as shown in Fig. 4, 
The lugs at the base are bent at right 

angles to the socket with flat-nosed pliers, 
A rivet hole is drilled through each after 
the metal has been placed on an anvil 
and center-punched to mark the location 
for the hole. A block of wood always 
should be placed under sheet metal when 
it is to be drilled. 

As the handle (C, Fig. 5) is of rather 
thin metal, the long edges should be 
folded over or “‘hemmed”’ to strengthen 
it and make it smooth to touch. First 
lightly scribe the lines D; then bend the 
piece between two boards as shown in 
Fig. 6. Go lightly along the strip several 
times with the mallet until the projecting 
metal is bent over evenly at a right angle. 
Remove the piece, place it on an anvil, 
and hammer down the turned-up edge. 
Treat the other edge similarly. This may 
be done without wrinkling the copper or 
brass at all. 

Bend up a section of the strip 4 in. 
from one end to form a lug for riveting 











Fig. 4. How the candle socket is formed over 
a piece of '4-in. iron pipe held in the vise 


the handle to the side of the tray. Then 
form the handle over a pipe or even @ 
suitable piece of wood, round in section. 
just as you rounded the candle socket 
(the operation shown in Fig. 4). 

For riveting the parts together, use 
flat-headed copper rivets. The heads are 
about \% in. in diameter, the shanks % 
in. in diameter and \ in. long. If you 
are working in brass, brass escutcheon 
pins may be used for rivets, provided 
the shanks are cut to a suitable length. 

First mark and drill a hole for the 
rivet. that is to (Continued on page 102) 
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Lens and Pencils 








Alluring as 
Youth Itself 


DIANTLY beautiful in their 
R two-tone ripple colorings, 
these new Waterman’s 
fountain pens and pencils de- 
light the eyes of thousands of 
American boys and girls—and 
appraising parents—especially 
at Commencement time. 
Always the first choice of 
students the world over. The 
one faithful writing companion 


of childhood and old age, 






Waterman's now ascends the Colored 
country’s graduation platforms : 
in the soft but sensible color- Rip Pp le Rubber 
ings of summer. Pens 

As a Commencement or class d 
promotion gift, Waterman’s $4.00 and $5.00 
continues unsurpassed in en- ‘ 
during acceptability. And for Pencils 
the older folks they offer in a $1.50 and $2.00 


wide variety of models the same 
superior qualities which have 
satisfied millions for more than 
forty years. 























ARD RUBBER is superior to all 
other materials for fountain pen 
holders. It is stainless, light, 

resilient and insures perfect writing 

comfort. 

When produced in two-tone colors as 
illustrated above —Ripple-Blugreen, 
Ripple-Olive and Ripple-Rose—it ac- 
quires new and unexpected beauties. 

Other Waterman's features of these 
beautiful new pens are the 14-carat 























gold point, patented spoon-feed, self-fill- 
ing device that locks, pocket clip-cap, pro- 
; tective lip-guard, and large ink capacity. | 
COMBINATION SETS L. E. Waterman Company 
Pen and Pencil in Attractive Gift Box 191 Broadway, New York 
Large Size $7.00 Smaller Size $5.50 Chicago, Boston, SanFrancisco, Montreal 
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DESIGNED BY THREE FRENCH STYLISTS OF THE 


PARIS GRAND COUTURE === MADE BY ELGIN 


To secure watch -designs reflecting the Paris mode and 
manner, Elgin consulted three French stylists of the Paris 
Grand Couture . . . Madame Jenny, Madame Charlotte, 
creative mind de la maison Premet, Madame Agnés, modiste 
trés moderne. Under the personal guidance of each of these 
internationally famous women a special, moderne, dainty 
wrist watch has been created. 


Never before such an exquisite watch, such a chic and styleful 
watch...such an utterly reliable and faithful watch for $35! 





... Anda real Elgin! Which means a trustworthy timekeeper. 


’ The case is fashioned with jade, black or ruby enamel. The 
movement is Elgin through and through. . . with the Elgin 
guarantee. The hitherto undreamed of low price is only pos- 
sible because of Elgin efficiency and Elgin’s great production 
.-- Apractical, dependable timekeeper of enduring accuracy, 
as well as a beautiful piece of jewelry. These Elgin Pari- 
sienne models are now on display at all jewelers at $35... 
Elgin National Watch Company, Elgin, U. S. A. 


© Elgin, 1928 








THE PREMET . . . When Premet gave that interna- 
tionally famous frock La Gargonne to the world, smart 
women of the haut monde blessed the name and wore 
the frock. This chic house has now sponsored this new 
Elgin model. A genuine Elgin . + «+ » + « «+ $35 


THE MADAME AGNES , . . Throughout the smart, 


fashionable world the name of Madame Agnes, la modiste, . 


stands for one thing, chic, tres moderne! Now she has 
given America her conception of a wrist watch. .,enamel 
encrusted, delicately modeled . . . « « « « $35 


THE MADAME JENNY .. . In this exquisite wrist 
watch, the great Paris couturiere has caught the exact spirit 
of the modern manner. The case is fashioned with jade 
black or ruby enamel. The movement is Elgin which 
means watch accuracy theworld over . . « . $3 
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ur Mayflower Sets Sail 


How to Complete the Rigging of the New 
POPULAR SCIENCE MONTHLY Ship Model— 
Aloft with the Canvas and the Flags! 


By k. ARMITAGE McCANN 


O FIT the sails to the yards of our 

model of the Mayflower and to rig 

the yards in position with running 

gear, are the only tasks remaining. 
We may then hoist the flags, and our 
ship will be ready to brave the battle and 
the breeze—of the feather duster. 

Those who have followed closely the 
instructions in the three previous articles 
have by now a quaint but shapely hull, 
colorful without being too gay or shiny 
looking. On this are the deck furnishings; 
and the masts and bowsprit are in 
position, fitted with their standing 
rigging. 

If you missed the previous articles and 
wish to begin building the model now, 
you can do so without difficulty by fol- 
lowing the complete full size drawings 
contained in PopuLar ScieENcE MontTHLy 
Blueprints Nos. 83, 84, and 85 (see page 
99). 

The best material for the sails is a thin 
linen with a canvassy texture. Patterns 
for the sails should be taken from Blue- 
print No. 85 or the sail plan on page 80, 
June issue. Mark the linen to allow 
enough for a narrow hem all round, unless 
the selvage edges can be used for the 
heads. Before it is cut, the linen should 
be machine stitched in vertical rows % 
in. apart. When the real sails were new, 
their edges (leeches) were straight, but it 
is better to cut the sails for the model as 
if they had stretched. The heads should 
go from yardarm to yardarm without 


undue stretching, and 
the clews (lower cor- 
ners) of the topsails 
when hanging slack 
should reach nearly to 
the yardarms of the 
yards below. 

The lower sails are in 
two pieces. The lower 
parts are called bon- 
nets; they could be 
detached when less sail 
area was required. 

The edges should be 
hemmed neatly and 
have some size B cord 
stitched to them, with loops at the 
corners. (It will be remembered that we 
are calling the cords used A, B, C, and D, 
A being the heaviest (18 thread) and D 
the lightest, about one quarter as thick.) 
If desired, smaller loops may be made for 
the bowlines, martinets, and buntlines. 
They may be lightly antiqued with strong 
tea, or other stain, with the color perhaps 
a bit stronger towards the lower edges. 


TITCH the sails with a marline hitch 

(buttonhole stitch) to hang under the 

yards. Fasten the bonnets similarly to 
the upper parts of their sails. 

The fore and main yards and their sails 
should be rigged almost alike. Let us 
study Blueprint No. 85 and begin with 
the mainsail: Lash medium size blocks 
near the middle and small ones farther 
out for the sheet and 
clew garnet leads. 





-SPRITSAIL SHEETS 

: -BRACES 

¥ . CLEWLINE 
ae HALLIARDS 
- GARNETS 
PP -FORETOPSAIL BOWLINES 
QQ-FORESAIL - . 
RR-FORETOPMAST STAY TACKLE 
SS -SPRITSAIL YARD LIFTS 


AA 
GG 
HH 
JJ 
KK 










Make brace pennants 
of B cord, 2 in. long, 
with a block in one end 
and an eye to go over 
the yard arm in the 
other; put these on. 
Strap together a small 
block, a medium one, 
and the yardarm. Now 
make a parrel to hold 
the yard to the mast. 
This consists of rows of 
beads and battens with 
holes bored in them, 
through which, and 
the beads, thin cords 
are passed as shown on 
page 109. The cords 
are hitched to the 
yard, the trucks and 
ribs go around the 
mast, and the other 
ends go around the 
yard, around abaft 











How to rig the spritsail as completely as that on Captain McCann’s 
Own model. For clearness some lines appear only on the starboard side 


Cee rer agree 


outside the ribs, and 
hitch to the other ends. 






This is how your model will look when finished. If you have missed 
the previous articles, you can still build the Mayflower by obtaining 
and following carefully our Blueprints 83, 84, and 85 (see page 99) 


For the halyards to keep'the yards up, 
make a tie block, with a hole athwart for 
the tie and three holes below for the tackle 
parts. The tie, of B cord, reeves through 
this; one end reeves through each cheek, 
and the ends are hitched to the center of 
the yard, the length to be such that the 
block just clears the stay when the yard 
is up. Fasten the end of the fall (C cord) 
to the staple in the side of the knight, 
reeve it through the block and the knight, 
and belay the end to the head of the knight 
itself. Lash blocks under the crosstrees, 
and through them and the upper yardarm 
blocks reeve the lifts and bring the ends 
down to belay to the cleats forward of the 
guns. 

To fit the clews, make a toggle or short 
stick, strap a large block to this for the 
sheet, and pass the toggle through the 
loop at the corner of the sail; above this 
seize a small block and to it splice or 
hitch a heavy cord for the tack. Start the 
clew garnet by hitching the end to the 
yard, reeve the end through the block at 
the clew, through the block, under the 
yard, and bring to the deck. 


OR the martinets for hauling up 

the sail, make six-fold crow’s-feet, 
stitched to the edge of the sail and leading 
through small deadeyes; from these the 
bight of a rope leads through a block, 
long enough to be above the yard when 
the sail is stretched. From the masthead 
descends a pennant with a block in the 
end. Through this a line from the previous 
block reeves to the deck. All the lines 
come to the deck. 

The bowline crow’s-feet are somewhat 
different, being made with small bull’s- 
eyes (like deadeyes with one hole) for 
which beads will serve. They belay to the 
forward pinrail direct, or first through 
blocks lashed to the bowsprit. 

The buntlines (D cord) start at the 
lower edge of the sail, reeve through 
bull’s-eyes at the (Continued on page 98) 
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teel Ball Magic for Mechanics 


You Can Put the Hardened Spheres to Many 
Uses and Save Both Time and Labor if You 
Follow These Suggestions by HENRY SIMoN 





Using a bed of steel balls to aid in centering 
work that must be drilled with great accuracy 


MPROVEMENTS in machines, tools, 
and instruments crowd upon each 
other in such rapid succession that 
we are apt to overlook the possi- 

bilities in some of the smaller, yet none 
the less remarkable, things with which 
progress is also furnishing us. 

Take the steel ball. Nothing could be 
simpler, yet it is truly one of the marvels 
of modern engineering. Perhaps no other 
cheap mass product combines so many 
remarkable qualities. Even ordinary 
steel balls vary within only .001 in., while 
the grade known as “high duty” is true 
within .0001 in. as to diameter and 
sphericity. With this wonderfully delicate 
perfection of form and dimension, there 
goes an optical finish, as well as a com- 
bination of strength and hardness so great 
that steel balls are everywhere used to 
test the hardness of almost every other 
thing made of steel. 

This use of steel balls for hardness 
tests was an afterthought whereby two of 
their properties—hardness and round- 
ness only—were utilized. There are other 
such “afterthought” uses whereby steel 
balls may be made to serve through any 
or all of their qualities of precision, hard- 
ness, strength, and high finish. In the 
following, the writer hopes to describe 
some uses which will be new to the 


readers of PopuLtar SctencE Monruty. 
Let us start with those applications 
where strength and hardness are indis- 
pensable factors. Did you ever “meet 
up” with a brass tube that was just, say, 
a quarter or half a thousandth too small? 
If it is within .001 in. of some regular 
ball size, the chances are you will be able 
to enlarge it with a grade-B steel ball— 
the ordinary or medium grade—in the 
manner shown in Fig. 1, by forcing the 
ball through with a rod. Experiment will 
show what the exact size will have to be 
to produce the desired enlargement of 
the hole. Have the rod a loose sliding fit 
in the tube and put plenty 
of grease on the ball. Usea pe 
screw press where the pres- 
sure required is consider- 
able. And don’t try to 
“stretch” this trick. <A 
thousandth or two is about 
all that can be gained at 
best, and usually it will be 
much less. 


SOMEWHAT anal- 

ogous use of _ steel 
balls is shown in Fig. 2. 
Here a train of them is made 
to move a plug that would 
be difficult to get at in any 
other way. In the same 
way it is sometimes possible 
to take the worst of a dent 
out, provided there is an 
outlet for the plug and balls 
after they have passed the 
dented part. When used in 
this manner, the balls should 
be loose in the pipe so 
that they roll freely along, 
and it should be remem- 
bered that a pipe is always 
reduced or “ovaled” at | 
any bend. “Think before | 

i 
i 





you act” must be the 
motto here, for a ball 
wedged in a blind hole is 
about the most hopeless 
combination in existence. 
A case similar to the last 


is that shown in Fig. 3. The angular 
knockout for the hardened flush pin 4 
would be of little use but for the balls, as 
a punch, no matter how shaped, could do 
no more than barely start the pin. By 
using balls, even a pin that is a driving 
fit all the way down can be removed, 
The knockout hole should be about the 
same size as the pinhole. Loosely fitting 
balls must be (Continued on page 106) 


MAY timesaving shop ideas are con- 
tained in the continuation of the 
Better Shop Methods Department, to 
be found on pages 84 and 106 to 108. 
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How the steel balls are used to enlarge tubing, drive out plugs, 
test comparative hardness, and make various attachments 
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They depend 





on Starrett 
accuracy 


A mail plane drones westward from 
Chicago. A huge express freight plane 
lands gracefully at Dallas. An air liner 
takes off at Boston. 


Thousands of miles a day they fly 
safely and surely with the finest motor 
equipment the world has ever known 
— requiring extreme precision of 
workmanship in manufacture and 
maintenance. 


In the shops of these leading Air 
Transport operators, where the Whirl- 
winds, Wasps and other motors are 
groomed for additional hundreds of 
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hours of flying, you will find Starrett 


Tools. Aviation mechanics have 
learned to put their faith in Starrett 
accuracy. 


Whatever your use of tools you need 
Starrett accuracy and dependability. 
Ask your tool dealer for Starrett’s. 
Write us for your copy of the new 
Starrett Catalog No. 24“W’ illustrating 
more than 2500 Starrett Tools. 


THE L. S. STARRETT CO. 
World’s Greatest Toolmakers 
© Manufacturers of Hacksaws Unexcelled 
Steel Tapes—Standard for Accuracy 
ATHOL, MASS., U.S.A. 















Use Starrett Tools 





1868 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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Lethe Used to Cut Small Gears 


FIG. 1 is shown a homemade device 
made by E. H. Redfield, of Springfield, 
Vt., for cutting clock gears on an engine 
lathe. The gear is shown in position with 
a “fly’’ cutter directly above it. The fix- 
ture is held in the tool post. 

There is an ordinary index plate, the 
holes in which were drilled with the aid 
of a milling machine index head. The 
indexing is direct; no worm gear or other 
intermediate gearing is used. The work 
is supported directly on the index shaft. 

Figure 2 shows the indexing fixture in 
such a position that its make-up may be 
understood. The whole was made from 
scrap parts, which accounts for certain 





Fig. 2. The parts of this ingenious indexing 
attachment were made from odds and ends 





Fig. 1. Homemade indexing fixture held in a 
lathe tool post for use in cutting a clock gear 


unessential features, particularly the half- 
worm wheel H, the teeth of which are 
nearly cut off. The dial and work spindle 
are held in slide A, which is manipulated 
vertically by the handwheel B, this being 
graduated to give .001 in. per line. This 
provides for cutting the depth of the tooth 
accurately. 

The slide is dovetailed to fit the sup- 
porting member C, the gib D being ad- 
justed by screw E. Nut F holds in position 
the nut that the vertical feed screw G 
engages. The worm wheel referred to 
serves as an end thrust collar H for the 
work spindle. The shank J is gripped in 
the lathe tool post.—O. S. MarsHat.t. 





Mounting a Small 
Lathe Chuck 


N A small lathe, especially those sold 
at moderate prices, the chuck is not 
always accurately fitted. In one case, 
where the chuck was mounted on a back 
plate screwed to the nose of the lathe 
spindle, this trouble was satisfactorily 
remedied by the following method. 
The chuck was removed from the 
mounting plate, and the plate screwed in 














The mounting 
plate was turned 
true on face and 
rim as shown at 
the right; then 
the recess in the 
chuck was trued 
as shown above 


place on the spindle nose and turned true 
on face and rim. Lack of accuracy here 
had been responsible for part of the trou- 
ble. A stout steel mandrel was carefully 
turned between centers and the chuck 
clamped to this by its own jaws. On start- 
ing up the lathe, the recess for the back 
plate proved also to be a little out, so it 
was turned true. The back plate was now 
too small for its recess in the back of the 
chuck. The opening was filled with a nar- 
row strip of hard sheet brass bent into a 






ring. It would be better, of course, to fit a 
new back plate after truing up the recess 
in the chuck, but a new back plate is not 
always easy to obtain.—H. G. 


To set a steady rest when the piece 
to be turned is a shaft too long to be 
accommodated between the centers, re- 
move the tailstock, chuck a piece of scrap, 
and turn it down to the size of the 
place on the shaft where the steady 
rest is to be used. Set the steady rest 
to the piece while still in the chuck. 
After setting, open the top; without 
moving the jaws, shift the steady rest and 
clamp it to the lathe bed at the proper 
place.—SuHERwoop J. GEE. 


How to Prevent Valve-Stem 
Packing from Unwinding 


F THERE is an aggravating thing 
around any plant, it is the spool of 
small valve-stem packing. which is always 
getting unwound. Cut off one leg of a 
\y-in. cotter key about 2 in. long and 
sharpen the other leg. Slip the free end of 
the packing through the eye. After tak- 
ing off the amount required, pushing the 
cotter back as you do so, stick the point 
firmly into the coil and crimp the end be- 
yond the eye so that it will not slip. The 
packing will then stay wound.—F. B. 





Acotter key having one leg removed and the 
other sharpened is slipped over the packing 
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Fixture Holds Washers 
While Being Ground 





4 pny fixture illustrated was designed 
for grinding to thickness a number 
of thin washers, shims, and similar parts, 
It is difficult to hold small, thin pieces op 
the magnetic chuck, but this fixture wil] 
take four pieces at one setting so they can 
be ground as thin as .010 in. by feeding 
carefully. It is made of machinery steel 
and ground all over. Section A is made 





The fixture in place on a magnetic chuck 
with four pieces clamped on for grinding 





To make it easy to measure the work, the 
dimension marked ‘‘A’”’ is exactly .25J in. 


exactly .250 in. thick so that the work 
can be “miked” in position. 

The pieces are clamped so that two 
thirds of the surface is ground first. They 
are then turned around and finished. Any 
slight variation due to the double grind- 
ing can be easily removed by lapping. 


Set of Plug Gages Made 


from Old Slitting Saws 


St plug gages illustrated were made 
from worn-out slitting saws. After 
the sizes nearest to the desired diameters 
had been selected, the saws were rough- 





A useful set of plug gages with a knurled 
handle for testing boring and grinding jobs 


ground to plus .010 in. cylindrically and 
then finish-ground and lapped. “They 
were also ground on the side just enough 
to remove their concavity. 

These gages are very convenient and 
economical, and they take the place of 
expensive gages for boring or grinding 
jobs in the tool room; at least, they allow 
the better gages to be preserved for highly 
precise work. The set consists of sixteen 
sizes from 1% to 8 in. inclusive. The aver- 
age thickness is about 3¢ in. A suitable 
knurled handle completes the outfit 
—H. J. CHAMBERLAND. 
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Die Makers’ Square No. 552 is a typical Brown & Sharpe Tool made 
to do the specialized work of the die maker and pattern maker. 


The Professional Tools 
of the Skilled Mechanic 


The specialized knowledge of the trained mech- 
anic is applied practically with precision tools. 
Especially is this true in the case of fine measure- 
ments. Fractions of a degree, split thousandths of 
an inch — unimportant trifles to the layman— 
are of vital importance to the trained mechanic. 


Brown & Sharpe Tools, because they permit such 
micro-measurements and because many of them 
are designed for specialized work, aid in translat- 
ing the mechanic’s skill into tangible results. 


Get a free copy of Catalog No. 30, list- 
ing over 5,000 items—at your dealer’s or 
direct from us. Dept. P. S., Brown & 
Sharpe Mfg. Co., Providence, R.1.,U.S.A. 








* MICROMETER CALIPER 





* DIAL TEST INDICATOR 
No. 733 





* TWIST DRILL AND STEEL 
WIRE GAUGE 
No. 705 





uy = = = 








* RULE DEPTH GAUGE 
No. 615 


* AUTOMATIC CENTER PUNCH 
No. 771 











* UNIVERSAL 
BEVEL PROTRACTOR 
No. 496 


*A description of this tool 
appears in Catalog No. 30 
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© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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That Star Smile 








The Smile of Satisfaction | 
that you see on a me- | 
chanic’sface when his tools | 
do their job, is always in | 
evidence when he uses a 


Star Hack Saw Blade. 


**Live’’ Hardware Dealers 
today know that Star 
Hack Saw Blades are the 
mechanic's preference and 
by handling these blades 
they can satisfy the con- 
stant demand, which pro- 
duces larger turnover and 
greater profits. 


Your own jobber can sup- 
ply you. 


Clemson Brothers, Inc. 


Middletown, N. Y. 





MAKERS SINCE 1883 


© 


STAR HACK SAWS 





© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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Novel Piano Bench Contains 
Music Filing Compartment 


By D. A. Price 


HIS piano bench has a novel and 
useful feature in its roomy compart- 
ment for filing music. It was made to 
take care of a larger quantity of music in 
a more efficient manner than the usual 
bench. The compartment under the lid 
was made wider and deeper so that sheet 
music up to 104% by 13% in. (the largest 
size) can be easily filed between the 
slanting wallboard partitions. These 
partitions also serve to separate and 
classify the music. 
The bench may be made of wood to 
match the piano. It might be considered 


| advisable to alter the design of the turned 
| legs to harmonize with the columns or 
| legs of the piano for which it is being con- 


structed. The legs may be made without 
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In building a bench of this type, it is desirable to have the 
legs harmonize in design with the columns or legs of the 
piano. In this case the legs were turned from’ stock 1% in. 


square and 1934 in. long, the turned part being 


the use of a lathe by tapering the lower 
section (for 1134 in.) from 1 to about 
1\% in. square at the bottom. 

The methods of construction and di- 
mensions are indicated in the drawings 
so that it is hardly necessary to give an 
extended description. The top is built of 
pine boards, glued and held together by 
corrugated steel fasteners. After it is 
dry it should be trimmed to the exact 
size. Then the mitered lower rails are 
fitted, glued and screwed to it. The seat 
padding of cotton batting should be 
applied to the top with a light coat of 
glue and worked down thin along the 
edges. Then the imitation leather cover- 
ing is put on and tacked on the sides. 
Last of all, the oak molding strip around 





1134 in. 











—37"S\DES= = 
SECTION A-A 














a 


the edge should be screwed in_ place. | 

The sides, ends and bottom are assem- | 
bled as a unit in the form of a box. After | 
being turned, the legs are cut out as | 
shown in the detail marked “top of leg” 
and the “box” screwed into them. 

The partitions, of course, could very 
well be of thin plywood or 1% in. thick 
wallboard. 









Bedpost Bracket for Clock 


| FIXTURE 
for holding 
an alarm clock 
may be made and 
attached directly 
to any bed with 
round or square 
posts by the meth- 
od illustrated. 
The bracket 
consists of two 
pieces of %-in. 





Alarm clock bracket 
attached to bedpost 











washer stock 114 in. wide. Each pi 
is bent to fit the bedpost after a strip of 
cardboard or rubber has been pla 
around the post to prevent scratching. 
The other piece is bent in two and them 
shaped to fit around the clock case. T 
parts are fastened together and clamped 
to the bedpost with two short stove bolts. 
The fixture is enameled to match the 
bed.—Hector J. CHAMBERLAND. 





To try to build furniture with un 
seasoned lumber will discourage anyone. 
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The No. 1 Pipe e 
Wrench — only 

one of the popular 
PEXTO Products. 


You can’t go wrong 

on a PEXTO Tool. They 
are high grade, carefully 
finished, thoroughly tested 
and fully guaranteed. 


There’s a large variety of 
PEXTO Tools made in all 
styles and sizes. 


Write us for booklet. 


PECK, STOW & WILCOX Co. 


SOUTHINGTON, CONN. 
U.S. A. 
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What the Home Owner and Handy Man Should 
Know about the Use of Armored Cable 


By Greorce A. WiLLouGuey, E. E. 


house wiring,” said Clyde, one of 

my neighbors, when we met one 
day near our homes. “I have a permit 
from the inspection department at the 
City Hall to do some of my own wiring, 
but their inspector is going to look it over 
when I get finished, and I want to be 
sure I’m right before I go ahead. They 
asked me some questions and I answered 
most of them, but I’m not quite sure if 
I’m right on the loop system and iden- 
tified-wiring idea. Will you tell me the 
important points about it so I will be 
sure that I know what I’m doing?” 

“Tl be glad to,” I replied. “‘Let’s 
walk over to that new house near the 
corner. I took a look at the job this 
morning and, while it could be neater, 
we can talk about the wiring better if we 
can have an example before us.” 

We went to the house, which was still 
in the process of construction, but before 
we looked at the electrical installation, I 
sketched on an old envelope two outlets 
A and B and the wiring as in the accom- 
panying diagram (Fig. 1). 

“Let us suppose,” I began, “‘that we 
have an outlet box A to which two wires 
have been led to provide for connecting a 
bracket, a ceiling light, or a receptacle, 
and that we are going to install another 
outlet B a short distance away and lead 
wires to it. Instead of tapping onto the 
wires leading to A, as they did in the old 
tap system, we lead two wires from the 
outlet box A to the outlet box B. In this 
way the connections 
between the two 
wire ends at A and 
those leading to B 
are within the box 
at A and are in- 
closed in metal 


Bi when the fixture is 
in place. If trouble 
arises in an installa- 


Fig. 1. In BX wir- tion it is usually at 
iag all connections the joints. In an 
are in outlet boxes jnstallation of this 
kind all the joints 
are protected and they are accessible. 
This method of looping from outlet to 
outlet is used throughout.” 
““Doesn’t that take a lot more wire 
than the method where you tap into the 
wires?” asked Clyde. 


( ; EORGE, I need some pointers on 


““\7ES, it does take more material,” I 

replied, “‘but the installation is so 
much safer and more satisfactory that it is 
well worth the slight additional initial 
cost.” 

I explained that wires running from 
outlet A to outlet B may be two single 
rubber-covered wires or a _ two-wire 
armored cable, usually called, for short, 


WHITE WIRE 
(GROUNDED) 





Fig. 2. Knob-and-tube wiring and armored 
cable or BX connected within a ceiling box 


BX. There was an example of both 
methods at a ceiling outlet near the rear 
door (Fig. 2), to which I directed Clyde’s 
attention. The BX was used to lead 
through tile construction to an outlet 
over the rear door, because tile requires 
either BX or conduit. Knob-and-tube 
wiring however, led from the ceiling out- 
let to the frame part of the house, where 
knob-and-tube wiring is_ satisfactory 
although much less used than it once was. 

“Well, I think I see what the loop sys- 
tem is,” Clyde remarked. ‘‘Now, what 
identifies the wires?” 


“IP\HERE’S a big advantage,” I said, 

**in having the two sides of a circuit 
marked or identified throughout the cir- 
cuit. In most modern systems of distribu- 
tion one side of the line is grounded and 
the other is carefully insulated from the 
ground. If you are standing on a damp 
basement floor or on anything connected 
to the ground and touch a bare spot on, 
or a connection to, a grounded wire, there 
is no danger of getting a shock, but if you 
touch the other side of the line, look out! 
Where the two sides of the circuit are not 
marked, the switches may be in the 
grounded side instead of the live side 
and even if you have turned off the 
switch, you may get a shock when you 
try to do any repair work or perhaps if 
you touch a brass socket or other ex- 
posed metal. 

‘In the modern installatio .s we use & 
white wire to designate the grounded or 
dead side of the line and the black wire 
to designate the live side. The switches 
are connected in the black side, while the 
white wire is led to the fixtures and con- 
nected to the white terminals so that 
danger is reduced to a minimum. Ip 
fact, there is practically no chance 


accident if this system is followed care- 


fully through the installation.” 
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COMPLETE OUTFIT INCLUDING PLANER . SAW, I LATHE & ELECTRIC ‘MOTOR 
AND MANY USEFUL ATTACHMENTS 




































SANDING, 
BUFFING, 
GRINDING, 


ATTACH- 
MENTS 


<« Motor 


FAST—ACCURATE — COMPLETE 





This is a COMPLETE All-Electric Shop. It 


| Every kind of woodworking operation 


and accurate—you can perform every kind of wood- 
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Pick up a Maydole...heft it, 
swing it...you’ll quickly see what 
we mean by “hang”—an extra 
fine balance unduplicated by or- 
dinary hammers and worth a good 
deal to men who appreciate qual- 
ity in tools. 


Handles—carefully shaped to fit 
the hand—are made from straight- 
grained second growth hickory 
that has been air dried for years... 
heads are press-forged from the 
finest tool steel obtainable and put 
on to the handles “for keeps”’. 

Ask your tool dealer to show you 
Maydole Hammers. He has a 
style and weight to fit your grip 
and swing. Write for a copy of our 
interesting Handbook and Cat- 
alog 23 “B”. 


Waydole 
Hammers 


The David Maydole Hammer Co..Norwich NY 


1845 
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Applied \X/OOD TURNING 
or Beginners 





Fig. 1. Using a sandpaper-covered cylinder 
to shape the legs to fit the turned column 


HE stand or small table illustrated in 

Fig. 2 is an example of what the wood- 
worker can accomplish in the line of fur- 
niture making when he has an elementary 
knowledge of wood turning. From the 
wood turner’s point of view, this project 
is very simple, as there is only one turned 
piece. The turning of this piece, more- 
over, does not involve any particular dif- 
ficulties. The method of procedure is 
clearly shown in Fig. 3. 

A cardboard pattern should be made 
for the three legs according to the method 
of laying out shown in Fig. 2. In placing 
the pattern on the wood, see that the 
grain runs the long way, otherwise the 
legs are likely to snap at their narrowest 
point. They may be fastened to the 
turned column either with a mortise and 


| tenon joint or with dowels. The latter 





method is the easier and, indeed, gives a 
stronger joint than a poorly made mor- 
tise and tenon. 

First cut the legs with a turning saw or 
on a band saw, square the ends, and 
round the outer edges with spokeshave, 
scraper, and sandpaper. The part of the 
legs that fits the column must be curved. 
This can be done easily by turning a 
cylinder a little less in diameter than the 





OW to use your lathe | 
in making a graceful | 
table—Fourth in a series 
of instructive articles 


by HERMAN HJORTH 
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Fig. 2. Elevation and partial top view of 
the table; details of leg joint and top brace 


column—in this case about 114 in. Gluea 
piece of No. 114 or 2 sandpaper to it. 
When dry, put the cylinder in the lathe 
and hold the end of the legs against it 
until a curve of the proper shape has 
been formed (Fig. 1). 

Locate the centers for the dowels i 





follows: Wrap a (Continued on page 91) 
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Fig. 3. Three steps in turning the table column. Grooves are first turned to the correct depths, as 
described in the May article; these guide the finishing cuts, which are made as told in the June article 
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Wood Turning 


(Continued from page 90) 

















Fig. 4. One of the legs with dowels inserted, 
all ready to be glued to the turned column 


piece of paper around the column and cut 
it so that the ends just meet. Fold it 
into three equal parts and lay off these 
divisions on the column. Place each of 
these marks level with the top of the 
tool rest and draw horizontal lines on the 
column. 

Mark the corresponding center lines on 
the legs with a marking gage and lay out 
the points for the dowels. Set the mark- 
ing gage to 1 in. and, holding the block 
of the gage against the lower end of the 
column and against the corresponding 
edge of the legs, mark lines crossing the 
six center lines already marked. Set the 
gage to 214 in. and from the same edges 
mark another set of lines crossing the 
center lines. Bore for dowels at these 
twelve points (Fig. 4) and fit each leg to 
the column. 

Glue one leg at a time as shown in 
Fig. 5, using three hand screws. One of 
these is clamped (Continued on page 103) 
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“|. . along row of experts, 
who test ‘Yankee’ screw-driver 
blades—each and every one of 
the hundred of thousands.” 





eNO pS Nm 


WHEN isa test, a test? In some industries, if 
tests of products are made on an average of d 
one out of every so many: one tested in a 1 
thousand, one in a gross, one in a dozen—as t 
the rule may be. 

The “Yankee” Screw-driver you buy 
from your hardware dealer has a tested 
blade. The very one you get! 

Every “Yankee” blade is tested by 
“Yankee” toolmakers. Individually tested 
—and twice tested! 

The blade won’t twist, crack, break, or 
bend on the edge; and it can’t be loosened 
in the handle by use or even abuse. 

“YANKEE” Plain Screw-drivers can be 
depended on. Well balanced, and with 
“Yankee” comfort-grip handles, they make 
work easier. 

No. 90.—Standard Style: 

to 30” blades. Price for 5” blade, 50c; . 
Sse; 7", 650; 8", F5c. 
No. 95.—Cabinet Style: Eleven sizes, 214” to 


151%” blades. 4" blade, 40c; 5% "9 aee3 * 
614", 50c; 714”, 60c. 





Fifteen sizes, 114” 


“YANKEE” on the tool you buy means 


utmost in quality, efficiency and durability, 











**Yankee’’ Tool 
Book Free to 





“YANKEE” Vise No. 1993 mechanics, 
Removable from base for con- motorists and 
tinuous wo handymen. 
hye true i. all si axes, for balding Shows “Yankee”’ Tools in use: Rat- 
Block with V-shaped 1, milling megane, = chet, Breast, Hand, and Chain Drills. 
yoo mapy on Automatic Bench Drills. Ratchet Tap 


Wrenches. Automatic Push Drills. 
Spiral and Ratchet Screw-drivers. Re- 
movable-base Vises, etc. 


Rice 90 14-inch to 4-inch opening. 























Fig. 5. One leg at a time is glued to the col- 
umn and held firmly with three hand screws 














NORTH BROS. MFG. CO., Philadelphia, U.S. A. 


“YANKEE TOOLS 


Qnake Beller mechanics 
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A Complete 
SocketWrench 


Set 
In Three 
Easy-to-Bu 
Units 







The APCO MOSS- 
BERG Tote Box Wrench 
Kit will service any auto- 
motive work that calls for 
wrenches. Every socket and handle 
is of famous MOSSBERG make— 
chrome alloy steel, guaranteed to 
live up to the most exacting wrench 
standards. 

The newly designed Tote Box is a 
carrying case of remarkable handi- 
ness and neatness. Every wrench is 
within easy reach and there is room 
enough for the owner’s extra tools. 
Make the Tote Box your personal 
tool kit. Your name will be hand- 
somely engraved free of charge on 
the nameplate. 

We have worked out an easy three- 
unit purchase plan for your con- 
venience. Clip the coupon and we 
will show you how you may be- 
come a Tote Box owner at remark- 
ably little cost. 


Box. 


APCO MOSSBERG CORP. 
Attleboro ooo Mass. 
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. Speed with a Homemade Coaster 


(Continued from page 77) 
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How front and rear axles, braking device, 
imitation gas tank, and other parts are made 


fastened it remained secure. As the cable 
is wound on the drum at right |an- 
gles, it has no tendency to climb or slip 
down. A pulley 1% in. in diameter is 
screwed to the floor board at the correct 
angle to take the cable without being 
cramped. The cable is further guided by 
holes bored in the floor board and in the 
short piece of wood underneath. 

The type of equalizing brake shown will 
lock the wheels at almost any speed, and 
as the coaster is light, there is small 
hazard in “cutting her wide open” on 
hills. If the brakes are well made, they 
are not likely to fail in any emergency. 

It is important to fit a section of split 
hose over the sharp edge of the sheet-iron 
seat back, so that there will be no danger 
of getting cut in a crash. Brass wire is 
used to lace it to the seat back through 
holes punched with a nail. 

Wheels, of course, are something that 
must be bought, and represent most of 
the expense, unless you have an old set on 
hand. It will be well to get the best you 
can buy, the disk type being preferable. 
On the coaster illustrated the wheels are 
11 in. in diameter, with caged roller 
bearings, and give splendid service. Some 
boys maintain they can get greater speed 
out of the old style wire-spoke wheels 
with steel tires, but they make an un- 
earthly racket, and have not the braking 
efficiency of rubber-tired wheels. 

A pair of spot lights add greatly to the 
appearance and do not cost a great deal, 
nor does a tail or a dash light; but the 
“juice” to light them is something else 
again.. A secondhand 6-volt storage bat- 
tery will serve the purpose. The battery 


can be installed in front of the dash, below 
the steering post. 


Now that your coaster is completed in | 


a workmanlike manner, take the time to 
paint it well. The one illustrated is very 


effective with orange wheels, dark green | 


running gear and radiator band, and 
light lettuce-green body. The numeral is 
black, and on the other side there are 
four exhaust ports painted black. The 
inside of the seat back and the seat bot- 
tom are bright vermilion. The entire 
coaster was given two coats, followed, 
when dry, by a coat of spar varnish. 

Note that the gas tank is not only for 
appearance; it is to provide any accom- 
modating “pusher” with something to 
push against, thus protecting the back of 
the seat. 

While there is considerable work in- 
volved in making this coaster, it is well 
worth the time consumed and the trifling 
expense for lumber, wheels and parts; 
and, from the standpoint of healthful 
recreation and real fun, it will be a long 
time before you will find another invest- 
mert that pays such handsome dividends. 


This Funny Little Toy Duck 
Waddles on Its Wheels 


By F. Clarke Hughes 







Pap UPHOLSTERER'S 
NAIL TACK 
S THICK 





mE 
























vs 
LEAD PENCIL SCREW EYE 
WITH LEAD 


REMOVED 


LEAD WEIGHT-~~ 


BODY 
HEAD 


YAIN.SQUARES 





If the wheels are placed slightly off center, 
the duck will waddle as it is drawn along 


HE body of this amusing toy duck is 
cut from soft pine 34 in. thick, and the 
head and wheels are shaped from 14% in. 
thick wood of the same kind. The head is 
drilled as shown to receive an eightpenny 
nail, which passes through two large glass 
or wooden beads and enters the body. 
To make a bearing for the wire axle, 
remove the lead from a piece of common 
round lead pencil 134 in. long. Bore a 
hole through the body of the duck and 
glue the pencil shell in it. The wheels, 
which are 2 in. in diameter, are best if set 
slightly off center. They turn with the 
axle. As a balance weight to hold the 
duck upright, a piece of lead must be 
attached to the lower edge of the body. 
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How to Fill and Hide 
Wall Board Joints 
By F. N. Vanderwalker 


SURPRISINGLY large area of fiber 
wall board and plaster board is 
nailed in place each year by amateur 
mechanics, not alone in summer cottages 
and in temporary structures, but also in 
houses, new and old. The manufacturers 
furnish such complete and clear instruc- 
tions that there is little difficulty in ap- 
plying wall board, but when it is in place, 
the question arises as to how it is to be 
decorated. There is a choice between 
filling the joints to conceal them or cover- 
ing them with wood strips or cloth 
braid. 
When wood strips or braid are used, 
the placing of the wall board panels_as to 
size and proportion must be carefully 














When being filled, the joints are reinforced 
with open-mesh canvas or soft wire cloth 


planned in advance. In the majority of 
amateur jobs, however, wooden strips 
are not used and, unfortunately, too few 
attempts are made to fill the joints 
perfectly. 

In almost every case the joints can be 
concealed permanently if careful work is 
done. The first step is to have a sufficient 
number of studs placed in the wall, and 
they must be straight. Cross bridges are 
necessary between studs at all joints and 
where electric fixtures, picture molding, 
and baseboard are to come. Any irreg- 
ularities such as a twisted or bent stud 
will throw one side of a joint out more 
than the other and make one think one 
piece of the wall board is thicker than 
the other. Do not butt the sheets too 
closely together; allow at least \ in. 
tween edges to hold the filling putty. 

; The first operation in finishing the 
Joints isto brush (Continued on page 100) 
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New <— Sg 
ATKINS “Silver Steel” 
Hack Saw Blades 


For The Work Shop 


N your home workshop—in every shop or on the job—in 
great industries—these wonderful new Atkins ‘‘SILVER 

STEEL”’ Hack Saw Blades have revolutionized metal cut- 
ting. 
Developed and perfected in Atkins laboratories this ‘‘SIL- 
VER STEEL”’ blade, for hand or power use, has repeatedly 
proved in use that it cuts TWICE as fast and lasts SIX times 
as long as ordinary metal-cutting blades. Just try one 
when you want to cut any metal. : 
YOUR Hardware Store has these “‘SILVER STEEL”’ Hack 
Saw Blades. When you buy any saw, look for the Atkins 
name on the blade and save time, money and material. 
Atkins makes ‘A Perfect Saw For Every Purpose.”’ 


It will pay you to write us and get these book- 
Valuable Saw lets. ‘‘Saws in the Home” has suggestions 


FREE for articles you can make in your home work- 


shop. ‘‘Saw Sense” tells about saws and their 
care—both FREE. Send coupon below. 
j thee 


E. C. ATKINS & CO. Es. 1857 
428 So. Ills. St., Indianapolis, U.S. A. 


Leading Manufacturers of Highest Grade Saws for Every Use; 
Saw Tools, Saw Specialties, Plastering Trowels, 
Machine Knives, Grinding Wheels and Files 


Please send me your Free Books, ‘‘“SAW SENSE” 
and “SAWS IN THE HOME.”’ 





© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 


























New Model 
Pocket Gen 


The 
Westclox 


watch! 


R sturdiness, for 
reliability, day in and 
day out, you can’t beat the 
new model Pocket Ben— 
and it’s mighty good look- 
ing, too! 


Millions depend on it. So 
can you. 
Sold everywhere for $1.50. 


Built by the makers of 
Big Ben and other Westclox 


WESTERN CLOCK 
COM PANY 
La Salle, Illinois 


Se i 





New Westclox 


A ) Auto Clock 






Attractive, convenient, 
reliable, Fits any car. 
Quickly attached on dash 


$2 50 or above all 
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Combination Chest and Desk 


How to Build a Space-Saving 
Piece of Furniture That Is 
Early American in Style 


By Gharles A. King 


N UNUSUALLY interesting piece of 

furniture, especially for a small 
apartment, is the combination chest of 
drawers and desk illustrated. What ap- 
pears to be the top drawer is a well ap- 
pointed desk when pulled out. 

The simple construction brings the 
project easily within the range of the 
average amateur cabinetmaker. It may 
be made of birch, maple, oak or ma- 
hogany. 

Make the ends a of %-in. plywood. 
Glue and brad in place at both the back 
and front of a the % by % in. pieces }, 
which are cut to lengths equaling the 
height of the drawers. Leave %-in. 
spaces between pieces b to receive drawer 
partitions c and drawer ledges d as in- 
dicated. Joint (plane) the front edge of 
each sidepiece and glue front facings e in 
place. The facings should be 3% by 14% 
by 38% in. and extend to the floor. Two 
214-in. square blocks or false legs z should 
be fitted to support the back of the case 
and receive the rear end of the base. 

Cut drawer partitions c, 34 by 214 by 
35% in., to fit exactly inside of ends a. 
Place these together and cut all shoulders 
to fit around facings e at once to insure 
accuracy. Assemble the case, fitting a 
back f of %-in. sheathing or plywood. 
Be sure the case is square. Make top g of 
solid wood, work a thumb molding on 
the edge, nail it in place, and miter a 
cavetto (stock cove molding) under it. 

Make the drawer fronts, sides, bot- 
toms and backs as indicated at h, allowing 
% in. less in length of front to aid in fit- 
ting. Make the desk drawer sides k 34 by 
63% by 17 in., fit the pigeonhole top / and 
the bottom m, 4% by 9 by 32% in., by 


i — 





The chest with dey. 
compartment ope 


means of rabbets into /; fit the partitions 


n and the shelves of 14-in. wood betwee §- 


l and m and fasten all with brads. Mak 
the arch spandrels o 4% in. thick, each¢ 
one piece, and fit them with their facg 
flush with fronts of 1 mo. Fasten the 
in. back m' in place. 

Make lids w and 2; fit and fasten then 
to k as shown. The front of each of th 
middle drawers p and r may be made by 
fitting the sides in the front by means o 
a rabbet and cutting the back betwem 
the sides, which should be 4 in. thick; th 
bottom is bradded to their bottom edges, 
The \4-in. sides s of the secret compart. 
ment support the drawer r. i 

Make the % in. thick base, mold the 
top edge, miter it, draw the design, anj 
have the profile cut by a band saw i 
possible. Sandpaper the piece thoroughly 
and fasten it in place with glue, brads and 
glue blocks y. 

Fit broad flap hinges to join w andz 
Fasten a chain support to desk lid z and 
a hook to hold the lid in place when the 


drawer is closed. Bore holes to receiv § 


the drawer pulls and fit the locks and 
escutcheons. 


Sandpaper all surfaces thoroughly. Fin § 


ish in natural color, or stain if preferred. 
Give three thin coats of white or orange 
shellac, rub between coats with No. 4/0 
sandpaper, and polish with wax. 
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through center of case from front to back showing drawers and desk slide; drawer and corner details 
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Home Workshop 
Chemistry 


Simple Formulas that 
Will Save Time 


<=-- and Money 


yA 


THYL or grain alcohol, which is called 
E alcohol for short, is the result of the 
fermentation and distillation of fruits and 
sugars by yeast. Denatured alcohol con- 
tains, in addition to ordinary 95 percent 
alcohol, certain poisonous constituents. 

Primarily alcohol is a solvent for soft 
resins. It boils at 78° C. and burns with an 
intense blue flame. It is the solvent for 
shellac varnishes. 

Aleohol is a good dehydrating agent. 
It hastens the removal of water from 
photographic plates, films, and prints so 
that they may be used almost immedi- 
ately after being made. 

Solid alcohol is easier to carry about 
than the liquid and does not spill, but it 





If they are first submerged in alcohol for 
a few minutes, photographic plates, films, 
or prints will dry with great rapidity 


| does evaporate if not tightly covered. 


It is used as a fuel. The heat derived from 
it is the same as from the liquid. 

There are two ways of making solid 
alcohol. The first requires the alcohol to 
be heated slightly on a water bath and 
stearic acid added until no more dissolves. 
Care is essential, and open flames must 
be kept away from the alcohol. Allow the 
alcohol to cool in a can or other container. 
The other method involves the use of a 
saturated solution of calcium acetate in 
water. Pour 15 cc. of this into 85 cc. of 
denatured alcohol and stir thoroughly. 
Almost instantly the alcohol will solidify. 

A mixture of half alcohol and half 
water, to which ferric chloride—about a 
teaspoonful to a glass—has been added, 
is an excellent remedy to rub on the 
skin for poison ivy irritation. 

A polish for woodwork to be applied 
with a brush may be made by dissolving 
3 parts of shellac and $ parts of rosin in 
about 25 parts of alcohol. A polish to be 
worked up with a rag consists of 4 oz. 
alcohol, 4 oz. raw linseed oil, and 2 oz. of 
shellac; shake this mixture before using. 

A thick solution of rosin in alcohol is a 
good noncorroding flux for soldering. 

In order to clean glass without leaving 
a stain, wash it with a saturated solution 
of potassium bichromate in water, to 
which a few drops of sulphuric acid have 
been added. Then wipe the glass with 
denatured alcohol. If the glass is fatty, 
wash it first with lye water. - 
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There are savings 


in both 





—" 


will put money in your hank account 


‘‘The money I saved on my used 
car by an hour spent with this 
free book, ‘How to Judge a Used 
Car,’ has added more than a 
hundred dollars to my bank 
balance!’”’ writes one motorist. 


‘‘How to Judge a Used Car”’ 
tells what code prices on used 
cars mean—what the speedom- 
eter should tell—how to judge 
acar’s actualcondition—howto 
avoid ‘‘orphans’’—how to set 
a fair price on a used car bought 
of a friend, etc. Compiled by 
experts who have spent years 
in buying and selling used cars, 
it contains information never 
before made public. 

And it costs only a 2c stamp! 

This free book explains also 
the famous Studebaker Pledge 
—wnhat it means to your safety 
and satisfaction—how it assures 
you of prices marked in plain 
figures, permitting 5 full days 
tryout and a 30-day Guarantee 
on Certified Studebakers. 


More than 137,000 motorists 
have profited by the informa- 
tion contained in “Howto Judge 
a Used Car.’”’ Send for your 
copy TODAY! 





of them ! 





- This free hook 





Pledge to the Public on 
Used Car Sales 


1 Every used car is conspicuously marked with 
its price in plain figures, and that price, just as 
the price of our new cars, is rigidly maintained. 


2 All Studebaker automobiles which are sold as 
CERTIFIED CARS have been properly re- 
conditioned, and carry a 30-day guarantee for 
replacement of defective parts and free service 
on adjustments. 


3 Every purchaser of a used car may drive it for. 
five days, and then, if not satisfied for any reason, 
turn it back and apply the money paid as a 
credit on the purchase of any other car in stock 
—new or used. (It is assumed that the car 
has not been damaged in the meantime.) 





© 1927,The Studebaker Cor tion of America 











Where this Pledge is displayed by Studebaker 


dealers, you can buy a used car safely. 


THE STUDEBAKER CORP. OF AMERICA 
Dept. G-56, South Bend, Ind. 


booklet, ‘‘How to Judge a Used Car.”’ 
Name.... 


Street 





a ati Bb igs a a 


Please send me my copy of your valuable free 
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STUDEBAKER 





The Great Independent 
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Make Machines 
Fill the Order 


You devise a machine for 
a definite job; that’s why 
it does the job. 


You give the operator a 
definite task. That’s why 
he makes good the task. 


What must be done is 
done, when it must be 
recorded. Whatever the 
order—in terms of pro- 
duction—it’s filled when 
it has to register on a 


REAR 


COUNTER 


The small Revolution Counter be- 


low registers one for a revolution 
of a shaft, recording a machine 
operation, or product. Though 
small, this counter is very durable; 
its mechanism 
will stand a very 
high rate of 







speed, making it 
especially _ suit- 
able for light, 


fast-running ma- 
chines and most 
adaptable to ex- 
perimental work. 
If run backward 
the counter sub- 


(Cut 4/5 size.) 


tracts. Price, $2.00. i 
Small Rotary Ratchet Counter, to register 
reciprocating movements of small ma- 


chines, also $2.00. 


Here’s the small Set-Back Revolu- 
tion Counter, which registers one for 
each 
revolu- 
tion of 
a shaft, 
and will 
always 
add no 
matter 
in which 
direc- 
tion it is driven. Can be reset to 
zero from any figure by turning 
knob once round. Applicable to a 
wide range of light machinery. 
Price, $6.00. Equipped with lock 
and key to prevent tampering with 
the record, $2.00 extra. (Cut '/2 size.) 
Also furnished in a Ratchet Coun- 


ter. 





Write us about that counting 
problem of yours--or see how 
it’s solved in the Veeder book- 
let; copy free. 


Veeder-Root, Inc. 
44 Sargeant St. Hartford, Conn, 




















How to Patch 


Workmanlike Methods of Concealing Nail 
and Screw Holes and Other Blemishes 


By R. C. STANLEY 


HE patching of wood is an art. 

Every handy man has frequent 

occasion to practice it. When done 
artistically, it is a credit to the mechanic; 
but done slovenly and crudely, it may be 
worse than the original defects which it 
replaces. 

Patching, as described here, is for the 
purpose of preserving parts of antique 
furniture, and, as the patches add to the 
percentage of new material in the piece, 
they should be as small as possible. The 
same principles, of course, apply to the 
patching of modern furniture and interior 
woodwork or trim of the better kind. 

If a defect is 
caused by wind- 
shake, insert dowels 
across the grain, if 
possible, and patch 
the surface; if dow- 
eling is not possible, 
a dado (groove) may 
be cut across the 
back of the board 
and a spline or slip 
of wood inserted 
and glued. 

If the blemish is 
a nail or screw hole, 
patch it. Don’t use 
plugs, as they show 
end grain, which is 
undesirable in face 
work. Don’t use 
bungs or face-grain 
plugs put into holes 
bored with an auger 
bit; this is all right 
in rough work, which 
can be planed after 
the plugs are set, 
but in furniture repairing the spur of the 
bit will tear the wood enough to show 
an ugly circle in the finished work. 


| i NEARLY all old handmade pieces 
that have drawers, the parting rails 
between the drawers are from two to five 
times as wide as is really necessary. 
Enough material usually can be obtained 
from this extra width to do all the patch- 
ing required; this wood will always match 
better than new wood. In patching fine 
furniture, obviously we should make the 
inserts of material which matches the 
wood and not be content with fillers, 
putties or waxes such as are satisfactory 
on less important work that is to be 
painted and not left in the natural color 
of the wood. 

Patching wood is commonly ¢alled 
“graving”; the name comes from the 
fact that a grave is cut out for the patch. 
The edges for the patch and the side of the 
grave should be slightly beveled as illus- 
trated in Fig. 2 (page 97). The patch 





Fig. 1. Using a homemade bit gage for boring 
out the recess or “‘grave’”’ for a large patch 


—————__ 


Old Furniture 


should be slightly thicker than the grave 
is deep so that when the clamps are re. 
moved the patck. will be higher than the 
face of the work. It can then be dressed 
down flush. 

To lay out patch and grave, a template 
should be made from cardboard. Lay the 
template in place and mark the grave 
with a sharp pointed knife, not a scribe, 
which will tear the wood. To lay out the 
patch, use the same template, but mark 
with a pencil. In cutting out the grave, 
work to the knife line; in cutting the 
patch, leave the pencil mark on. 

In doing graving, chisels with extra 
long bevels should 
be used. Bevel edged 
chisels are the best, 
for they can be used 
in closer corners 
than square edged 
ones. 


RAVING 

should never be 
done at right angles 
to the grain of the 
wood. Several forms 
for patches are sug- 
gested in Fig. 2 
A is wrong, as it 
crosses the grain at 
right angles; the 
others are satisfac- 
tory. There is no 
limit to the number 
of designs possible, 
After some _profi- 
ciency is acquired, 
patches may be 
made in the shape 
of hearts, sham- 
rocks, the leaves of different trees and 
almost anything the imagination may 
suggest—in effect, fine inlay work. The 
more complicated designs should be made 
of veneer about 1/28 in. thick. 

An aid in graving is boring out the 
center of the grave with wood bit and bit 
gage set to the proper depth; this gives 
the grave a flat floor. If a commercial 
bit gage is not obtainable, one can be 
improvised as shown in Fig. 1. It isa 
block of hardwood % by % by 1% in, 
with a 5%-in. hole bored about % in. from 
one end and a \-in. hole in the center at 
right angles to the 5¢-in. hole. The block 
is split through the first hole and across 
the second. Hold the two pieces over the 
bit shank with a \-in. stove bolt, nut 
and two washers. Insert a piece of wire, 
bent back at the lower end to prevent 
scratching, between the two blocks and 
tighten the stove bolt with a screw driver. 

Use a good grade of glue for patching. 
Apply it to both grave and patch. Insert 
the patch and (Continued on page 97) 
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Patching Furniture 


(Continued from page 96) 
SUGGESTED SHAPES FOR PATCHES 
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Take 10 Shaves FREE 


Accept a generous test, 
sample of this amazing 
shaving cream to prove 
that the remarkable claims 
men make for it are true 
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i 
HEAVY - DUTY CLAMP 


Fig. 2. How to make patches, a chisel for cut- 
ting recesses, and two homemade clamps 


clamp it in place with considerable pressure. 
A block of wood should be placed between 
the clamp head and the patch to distribute the 
pressure evenly. Allow at least three hours for 
the glue to set before removing the clamp. 
Although hand screws or iron C-clamps are 
ordinarily used for applying pressure, it is a 
simple matter to make clamps in various sizes 
as shown in Fig. 2. The dowels through the 
head and tail blocks in the smaller clamp 
should be near enough to the end for the 
screws to pierce them; the screws will hold 
better than if driven only into the end grain 
of the jaws. The filling piece used in the 
larger clamp may be removed by drawing the 
pin through the tenon. Several filling bars of 
different lengths may be made so that the 
clamp can quickly be adjusted to the size of 
the work in hand (Fig. 3). Both clamps may be 
made with a screw head as described for bar 
clamps in a preceding article (April issue). 


The next article of this series, sched- 


uled for early publication, will contain 
further suggestions on patching. 


e 





Fig. 3. Applying pressure to a patch with 
an inexpensive wooden clamp and wedges 
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GENTLEMEN: 

Advertising claims may sound 
much alike. And meritorious prod- 
ucts that suit one may fail to please 
another. Hence we feel, in common 
fairness, that the way to introduce 
our new shaving cream is by offering 
a free test at our risk. 

Thus, if it suits you—as it does the 
majority of those who try it—you 
will then buy it. Whereas, should it not, olive oil content—they are no accident. 
you will be out nothing. They follow naturally as a result of our 65 


If this reasoning appeals to you, detach _ years of successful soapmaking. 
the coupon now. Send it before you forget. 





We promise 1o delightful shaves which we These 5 exclusive features 
believe will win you—as it has thousands— ___1. Multiplies itself in lather 250 times. 
to this new delight. 2. Softens the beard in one minute. 


3. Maintains its creamy fullness for to min- 
utes on the face. 

4. Strong bubbles hold the hairs erect for 
cutting. 

5. Fine after-efects due to palm and olive 
oil content. 


1000 men helped us 
Palmolive Shaving Cream has five unique 
features—things tooo men told us they had 
sought. With their wishes to guide us, we 
set out to reach a new goal in shaving com- 


fort. 

Our laboratories spent years in experi- Now make the trial, please 
mental work. In all 129 formulas were dis- No doubt your present shaving preparation 
carded before we succeeded. suits you, yet there may be a better way. 


That creamy lather which multiplies 250 We've tried to find one for you, and will 
times to soften the stiffest beard—that thank you to give it a test. Just send the 
unguent-like blandness from the palm and coupon now, before you forget. 


PALMOLIVE RADIO HOUR — Broadcast every Friday night—from 10 
to 11 p. m., eastern time; 9 to 10 & m., central time—over station WEAF 
he National Broadcasting Company. 


and 31 stations associated with 














ee 10 SHAVES FREE 


luxury, we have created Palmolive || andacan of Palmolive After Shaving Talc 
After Shaving Talc—especially for 
men. Doesn't show. Leaves the skin 
smooth and fresh, and gives that 





Simply insert your name and address and mail to Dept. B-1506, Palmolive, 


well-groomed look, Try the sample 3702 Iron St., Chicago, Ill. 
we are sending free with che tube of : Z , : 
Shaving Cream. There are new de- Residents of Wisconsin should address Palmolive, Milwaukee, Wis. 


lights here for every man. Please 
let us prove them to you. Just mail 
the coupon. 


(Please print your name and address) 









































for stopping leaks 
in steam, water or 
gas pipes, mending 
cracks, or leaks in 
furnaces and boil- 
ers, radiators, tanks, sinks, pots and 
pails, making loose handles tight, 
tightening loose screws, hooks, locks, 
door knobs, etc., stopping leaks in 
automobile engine water jackets, in 
radiator, hose connections, gas tank 
and gas, oil and exhaust lines, making 
a fume-proof joint between exhaust 
pipe and tonneau heater, keeping 
grease cups, hub caps and nuts from 
loosening and falling off, etc. Hardens 
like iron and stays everlastingly tight. 





To make wet cellars dry 
use SMooTH-On No. 7 


The one practical waterproofing that you can 
apply yourself, easily, from the inside, to wet 
or dry surface and with every assurance -of 
thorough watertightness, even in the wettest 
seasons. Effective in wet boiler pits, at cracks 
and porous spots and 
also excellent for patch- 
ing and waterproofing any 
concrete, brick or stone 
surface to keep water out 
or in. 

About 25 Ibs. of Smooth- 
On No. 7 are required for 
each 100 square feet of 
surface covered, and no 
experience is necessary. 


To get perfect results, 
write to us for and use the 













Write for Smooth-On Repair Book. 

FREE BOOK Free if you return the cou- 
pon. 

Get Smooth-On No. 1 in 

E> 7-02., I lb. or 5-lb. tins and 

Smooth-On No. 7 in 5-lb. 


tin or 25, 50 or 100-lb. keg 
at any hardware store, or if 
necessary, from us direct. 






ir 





Wit 


1 








SMOOTH-ON MFG. CO., Dept. 58, 
574 Communipaw Ave., Jersey City, N. J. 
Please send the free Smooth-On Repair Book. 


Name......-0- Mba dhaehsdeddsabebaieabsdsiesedsaanenae 
PD <cnccakeededsdeeneseeesebsssenesscebesoce seeece 


POU RTT TICOTC EEE ee eee) 


Return this coupon for a 
FREE copy of Booklet 
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Our Mayflower Sets Sail 


(Continued from page 81) 


= mes 


edge above the bonnet, and through 
blocks fastened under the top or to the 


eye of the stay. The main brace (B cord) . 


starts right aft, leads through the pennant 
block, back through a block lashed to the 
taffrail, and belays to the cleat. The 
main sheet starts at the ringbolt in the 
third wale up, passes through the clew 
block, through a block just forward of its 
end, through a hole in the bulwark, and 
belays to a cleat. The main tack is a 
single rope which leads through the 
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How the main yard and the main topsail 
yard are rigged. The futtock shrouds are 
shown complete only on the port side. Note 
the parrel which joins main yard and mast 
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The fully rigged 
May flower.Compare 
the mainmast rig- 
ging carefully with 
the drawing below 


chesstree and the bulwark. These latter 
should all be of B cord, but should not be 
rove off until later. 

The foresail is rigged in the same way, 
except for the lead of some of the ropes. 
The braces start at the mainstay, lead 
through the pennant blocks, through 
blocks lashed to the stay, and belay to the 
third pinrail, below. The sheets start at 
the ringbolts on the bulwarks abreast the 
mainmast, the ends coming aboard 
through holes below. The tacks reeve 
through the cleat under the cutwater, and 
the bowlines through blocks lashed to the 
forestay: deadeye strap on to the second 
pinrail. 

As the foreknight is on the deck below, 
reeve the halyard through the holes in the 
little hatch, and when rove, nail it in 
position. 

The mizzen has a large block strapped 
to it at the position shown on Blueprint 
No. 85. To the neck of this strap is 
fastened a parrel with only two rows of 
trucks and ribs. Seize a two-hole deadeye 
into the bight of a length of D cord, hitch 
both parts to the neck of the halyard 
block, and reeve them through the parrel. 
Then, when the yard is in position, reeve 
them through the holes in the deadeyes, 
hitch another cord to them, draw tight, 
and belay to the cleat on the knight. 

To hoist the yard, hitch a cord to the 
crosstrees, reeve it through the block on 
the yard, through the hole in the mast 
head, and to a block similar to that at the 
fore and main but with only two holes, and 
reeve off the fall to the knight. 

At the outer end of the yard there isa 
crow’s-foot similar to a bowline, which 
leads through a block suspended from 
the mainmast head, through a block in 
the crosstrees, and downwards. At the 
lower end there (Continued on page 109) 
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] Blueprints for Your 
Home Workshop 
NY ONE of the blueprints listed 
below can be obtained for 25 cents. 
The blueprints are complete in them- 
selves, but if you wish the corresponding 
back issue of the magazine in which the 
project was described in detail, it can be 
had for 25 cents additional so long as 
copies are available. 
Popular Science Monthly, 
250 Fourth Avenue, New York 
Send me the blueprint, or blueprints, I have 
underlined below, for which I inclose........ 
i SE Se eee 
Described 
No. Title inIssuesof [Price 
1. Sewing Table Feb., °’22 25c 
2. Smoking Cabinet *Mar., °22 25c 
3. End Table Apr., °22 25c 
5. Kitchen Cabinet *May, °'22 25¢c e cou e ~ Oo 
9, Arbor, Gate and Seats july, °22 25c 
10. Porch Swing Aug., °22 25c 
11. Bench and Tilt Table Sept., °22 25c é‘ 
13. Tea Wagon Nov., °’22 25c 
15. Workshop Bench Jen., 23 25c oO oO ps oO j n a= Uy 
17. Cedar Chest *Mar., ’23 25c 
18. Phone Table and Stool ‘*Mar., ’23 25c 
19. ee oe agg R = 
20. Flat Top Des! a - 5 25c 
cece eee e has that half- clean look 
23. One-Car Garage ay, 3 Cc = 
. 24. Gateleg Table June, 23 25c ee i, T 
ompae Ty, Kitthen Gablact Table det) "23 8c 
7 27. Kitchen-Cabinet Table et., : c A ; . , 7 
-— 30. Tool Cabinet, etc. jen (24 25e ware disappointment! When __ pore-dirt that just a few minutes’ 
™ abinets ebD., e 
" below 33. Dining Alcove Apr., '24  25¢ she saw himacrosstheballroom _massage rolled free! 
oS. Gentes Sees — 2 = floor he looked so attractive. But Try it yourself tonight. Make sure 
37. Simplified Bookcase Dec., 24 25c ne . 
ap od ee Re ee es “close-up”? ... that when she sees your face “close- 
¥ est of Draw eb., ; jar te ‘ 
— a1. One-Tube Radio Set = May, (25 35c Sometimes you do have to look - it will have that fresh, ruddy 
10 42. Three-Stage Amplifier ‘June, ’ c 28 , ° 
ae ian take Meedioae ejuly, 25 8c closely to see pore-dirt. But there’s glow that Pompeian Massage Cream 
o = — oe a Ce pore-dirt in every face. Even after gives. A clean, confident look that 
4 3 ip—Details ar., c . . ° 
es. 46. Galleon Model— Hull May, {26  28¢ you wash and shave, pore-dirt lurks _ will make her say, —_ but you're 
. 47. Galleon Model—Details une 7 Cc : ° : ” 
. lead 48. Sailing Yacht Model “July, 26 © 25¢ in your skin ve sallow ... gray. looking well tonight! 
rough tas. = = The air you live in all day long, 
to the "ground tractor, 36 in.) ‘Sept, (26  25¢ says the U.S. Weather Bureau, swims This FREE test convinces 
51. Clipper Ship el— ct., : Cc : *11: : 
art at 32. Clipper Model—Details. *Oct.. '26  25¢ with millions of tiny specks of sooty thousands every day! 
st the 53. Clipper Model—Rigging ‘*Nov., °26 25c gray. Even indoors you can see them 
board 54. Five-Tube Radio Set | Oct., 26 25c 3 haf f ca Th e 
; 55. Five-Tube Set—Details Oct., ’26 25c in any s t of sunlight. ese tiny Pompeian is 60 cents at every toilet 
reeve 56. Bird and Animal Toys Dec., °26 25c specks float onto your face get into ‘ ry 
57. Constitution Model—Hull Jan., 27 25c ‘ . oods counter. You’re welcome to 
r, and tuts del- . g 
- 58. Constit ution—Rigging Feb., °27 25c the very pores of your skin— wedged it fi : fill j 
to the 59. Constitution—Rigging Mar., °27  25c wow 4 facet test it free. Simply fill in coupon 
econd pny ny a ng SE — and drop it in the mail 
61. Viking Ship el—Hu pr, ° c : c . 
62. Viking Ship—Details Apr, °27 5c Once under the skin, no surface Do it now! 
below 4 ed ee washing can ever budge pore- 1 
, ; . Toy Motor Boat—Details ay, 5c ° ; . F it 
in the 65. Six Simple Block Puzzles | June, 127 25 dirt. It’s there “for keeps” soe Afier a few minutes’ Pom | 
it im of. Toy Model of ‘Lindbergh's - unless you Massage it away with under lens of microscope | 
New York-to-Paris Plane Aug., °27 25c Pompeian Massage Cream. nn a pellets of a 
ine- : and cream laden with dirt 
' ped 68. Magazine-Rack Table an 
app t Mags se aye Sept., °27 25c that clogged pores. 
eprin 69. Flying e t.) o' e e : 
P ‘. Lindbergh’s Monoplane Oct., 27 25c Watch this pink cream roll ' 
rap | 70. Console Radio Cabinet Nov., ’27 25c 2 1 
ws of 71, Console Cabinet—Details Nov., °27 25c pore-dirt free ! | 
vadeye 72. Doll’s House Dec., °27 25c H 
“hiteh fy, polls Howse Beare De ap | 
, Hite . Santa Maria el—Hu ie Cc : } 
alvard 75. Santa Maria—Rigging Feb., ’28 25c When you rub Pompeian Massage | 
ay 76. Santa Mosinee Jan., ’28 25c Cream into your skin, notice the clean, 
parrel. 77. Simple Pier Cabinet an : por 
reeel Decorative Wall@heives Jan. "28 25 pink color. But after only a two-minute q 
7 d 78. Simple Treasure Chests Feb., ’28 25c massage the same cream rolls out—actually 
deyes, 79. Electric Radio Set Feb., ’28 25c ‘oh dirt! 
tight, 80. High Power Unit for Elec- gtay with pofe-adirt: 
py manana = = That’s what this greatly enlarged photo- 
t. 81. Low Power Unit for Elec- 
to the 2, ger ratio Bet as Apr., '28 25c gtaph shows. See those dark marks? They 
e “St - e rs 
ck on plane Model (30-in.) Mar. "28 —25c ate dried pellets of cream—loaded with 
» mast 83. Mayflower Model—Hull Apr., ’28 25c 
he 84. May fower—Details Apr., ’28 25c 
at t d > ae ange a ge at Apr., °’28 25c p 
J . Racing Airplane ode 
= (35-in. twin-pusher type) May, 28 25c Oo M p E $ A N M AS SAG E Cc R EA M 
; 87. Seaplane Model (30 in.) ~., ad 25c . 
re 1s a ut of print. 
which The Pompeian Company, Dept.901-G Name 
| from Name....... esesesesccccecses aaah hots ee a 595 Fifth Avenue, New York. 
ock in (Please print name and address very clearly) In Canada: 72 St. Ambroise St., Montreal. 
he Gentlemen: Please send me a free trial Street 
At t darssscnshase ee cececccccccceces eececees eeeseee tube of Pompeian Massage Cream .. . 
ge 109 mough for two cleansing, invigorating ; 
acl NI. scnicsiiansnnpsinasennitindainbessiiiien sia facial massages. City State 
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the can of- es 


PLASTIC 
WOOD? 


[Reg. U. S. Pat. Off.] 





The screen doors must go up, 
but the old screw holes won’t 
hold—fill them up with Plastic 
Wood and the screws will quick- 
ly have solid wood in which to 
bite. 

Perhaps there’s a hole or crack 
in shingle, slab, or stucco, loose 
piazza rails, cracked or splintered 
planking. Plastic Wood makes 
repairing easy, out of doors as 
well as in. Work it with the 
fingers or a knife. When hard it 
has all the properties of wood 
except the grain, is waterproof 
and weatherproof, and can be 
painted, varnished or lacquered. 


For Boats, Too— 

Plastic Wood is invaluable on 
a boat, for filling gouges, blem- 
ishes, cracks, splinters, old screw 
holes and bolt holes. It will not 
disintegrate or crumble, adheres 
firmly to wood, metal or fabric, 
and when hard can be worked 
with tools and will not chip or 
splinter. 


For bathroom cracks, loose tiles, or 
cracked porcelain use Plastic Wood White 
Tile Cement, a special preparation for 
this particular need. 


Hardens 
into 


Wood 





1 Ib. can $1:00 ¥% |b. can 35 cts. 
At Hardware and Paint Stores 


ADDISON-LESLIE COMPANY 
304 Bolivar Street Canton, Mass. 




















How to Fill and Hide Wall Board Joints 


(Continued from page 93) 


a coat of glue size either on the joints 
only or on the whole wall, depending 
upon how the walls are to be decorated. 
The size stops suction and when the wall 
board is to be painted saves at least one 
coat of paint. Run the size well into the 
joints. When it is dry you are ready to 
fill them. 

Various kinds of putty are sold for 
this work and will serve the’ purpose 
adequately, but the writer has had most 
satisfactory results in filling with one of 
the plastic paints sold for doing textured 
wall decorations. These come in dry 
powder form and are mixed with water 
into a stiff putty about like bread dough. 





Berore the filling 


Rei nf orcing is done you should 
have on hand a 


the Joints 
sufficient number 


of strips of open-mesh canvas (or special 
soft wire screening made for the purpose) 
3 in. wide to cover all joints as well as to 
place in all corners of walls and ceilings. 
Open-mesh canvas is a very strong fabric 
woven like a cloth mosquito netting, but 
with a three-ply canvas yarn. It comes 
in rolls of 50 yds. each, 36 in. wide, and 
the cost is reasonable. It can be pur- 
chased through decorators and paint and 
wall paper stores. Without reinforce- 
ment of this type, the joints will crack 
in time, for no putty is strong enough in 
itself to cement the sheets together. 

Fill the sized joints with the stiff 
plastic paint putty and let that putty not 
only fill the joint but also spread about 2 
in. on each side of it. While the putty is 
wet, place over the joint a strip of the 
open-mesh canvas 3 in. wide. Pound it 
down in close contact with a brush of some 
kind (a shoe brush will serve); then apply 
more putty on top of the canvas and 
scrape it down with a broad stopping or 
glazing knife, like a wide putty knife. 

Be particular to work the putty out to 
a feather edge on both sides. You can 
smooth up the joint by scraping it with 
the knife. The fabric is thus embedded 
in the putty and securely cemented to the 
wall. If this is done carefully and all 
excess putty scraped off, the joint will be 
concealed perfectly. The surface then 
may be painted, calcimined or completely 
covered with open-mesh or other canvas, 
burlap or wall paper. 














P A VERY good way 
Decorating to decorate walls 
of this kind is in 


the Walls 
a textured finish 


with one of the plastic paints. 

Another practical and easy method is 
to paint the walls to gain a coarse stippled 
finish. The stippled finish looks like a 
fabric texture and something like coarse 
sandpaper. 

The first step in applying a stippled 
finish is to size the wall with glue size, or 











| a varnish size made from equal parts of 


good floor varnish and turpentine with a 


| handful of dry pumice stone to a pot of 


size, or one of the standard ready-mixed 
sizes. Then mix white lead-in-oil with 





about one half boiled linseed oil and one 
half turpentine and tint with colors 
ground in oil. Get some torpedo sand 
such as is used for mixing concrete and 
screen it through a fly screen to take out 
the small stones. See that it is thoroughly 
dry and add it to the paint, about a quart. 
of sand to a gallon of paint. Mix thor- 


oughly and apply it to the walls and 


ceilings with a 4-in. flat wall brush. 
After brushing the second coat well into 
contact with the surface, use semicircular 
strokes in a pattern that resembles the 
trowel marks of sand-finished plaster. 





Ir you prefer a 
Smoother stippled surface 
Stippling that is not quite 











so rough, mix the 
paint with a little less oil and more tur- 
pentine and then add to it about a pint of 
dry whiting to the gallon of paint instead 
of sand. Mix in the whiting thoroughly 
and strain the paint through a fly screen, 
When the paint has been applied and is 
still wet, stipple it with any large dry 
brush. A wall stippling brush is best, 
but it is an expensive tool. A painter's 
round duster will serve as well, although 
it will not do the work so rapidly. The 
stippling operation consists of pounding 
the wet paint all over with the bristle 
ends of the dry brush. Be careful not to 
skip any places. 

The stippled paint finish is the most 
successful decoration from the stand- 
point of concealing any defects in the 
joints. Plastic paint textures are also 
excellent and wall paper with an all- 
over pattern is good. A lining paper had 
best be put on before the wall paper, 
however. Fabrics like burlap and canvas 
also may be used satisfactorily after the 
joints have been filled as described. 

There are many who claim that a per- 
fect and permanently smooth surface 
cannot be made over wall board joints, 
but it can be and has been done by careful 
workmen, and just as often by amateurs 
as by professional painters. 


The use of putties and cement for 
special purposes, such as glazing broad 
wooden surfaces, will be described in a 
forthcoming issue by Mr. Vanderwalker, 
who is the author of many standard 
books on painting and decorating and 
is recognized as one of the leading au- 
thorities in the painting trade. 


Decorating Ship Model Sails 


R striping and decorating the sails 

and flags of ship models, tinted shellac 
like that used by lamp shade classes and 
available even at some ten-cent stores, 


can be used. It is first exposed to the air | — 


until it has thickened to the consistency 
of paint. It does not run on the cloth as 
do paints and thin shellacs, nor does it 
make the cloth thick and heavy, as it 
penetrates very well. If it is desired to 
age the appearance of the cloth still 
further, a mahogany or oak stain may be 
applied over the shellac.—A. H. Prey. 
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This Toy Howitzer 
Shoots Crackers 


ly, 1928 
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ESPITE drastic regulations in many 





























one cities, that old and dangerous ' ™ | 
lors Fourth of July combination—a small boy f ’ a : ¥ | 
sand and a bunch of firecrackers—still exists reece ; 
5 a { 

and in all parts of the country. It can be le: 
out minimized in individual cases by con- age & H 
ghly structing the relatively safe firecracker i ; 
uart cannon illustrated. The cracker is placed | bee 
hor- in the gas-pipe barrel by tipping up the NS rie 
and breech, and the fuse is allowed to project .. / 
; *- a ) 

; through the touch hole. With this can- . 1 
into non, a small boy is less likely to hold a ' 
ular firecracker in his hand to see what will 
the happen when it goes off. 
; | 


From any hardwood make two trail is 
flasks A, 34 by 234 by 8 in.; one trunnion : 











































t be block B, % by % by 3% in.; one buffer . _- 

ace block C, % by 1 by 1% in.; one trail pin 

juite D, % by 2% in.; one breech block E, 

the % by 1 by 3% in.; and two cheeks F, . 

yes y by 1 by 124 in., which are glued and 

ito , M 

= NRE Telephone service, a public trust 

thly oR NOTCH. wee PSPs. SPINSIDE DIA. 64 LONG 

dig <i An Advertisement of the 

dry American Telephone and Telegraph Company 

est, 

ter’s Pa} 

ugh fj 

fing THE widespread owner- a 8) System noincentive toearn 

stle ship of the Bell Telephone RQ Ao speculative or large profits. 

t to System places an obliga- ™ Earnings must be suffi- 

oat tion onitsmanagementtoguard cient to assure the best possible 

nd- the savings of its hundreds of _ service and the financial integ- 

be thousands of stockholders. rity of the business. Anything 

all- Its responsibility for so large in excess of these requirements 

— Hs a part of the country’s tele- goes toward extending the ser- | 

seal AXLE SCREWS AND WASHERS“ phone service imposes an obli- vice or keeping down the rates. | 

the is ilecicadisilenisasidhatiacaiialiik alin gation that the service shall § This is fundamental in the | 

- Seen, SF SNE Se ene on always be adequate, depend- policy of the company. 

+ > . ° | 

7. a able and satisfactory to theuser. The Bell System’s ideal is the ! 

ful G, either hardwood or iron rod, 4 by The only sound policy that same as that of the public it I 

UTS ve Daas i —— H, “by % will meet these obligations is to serves—the most telephone ser- } 
3 s K, 34 by %. ° : : 
The two wheels should be 4 in. thick continue to furnish the best pos- viceand the best, at theleastcost | 

onl and 4 in. in diameter with a 4-in. hole sible service at the lowest cost totheuser. It accepts its respon- 

anil bored in the center, as well as six 54-in. ‘ ‘th fi er 58 sas f : ¥ | { 

a holes with centers spaced on a circle 134 consistent with financial safety. sibility for a nation-wide tele- 

ker, in. from the center of the wheel. Gouge a There is then in the Bell phone service as a public trust. ) 

ard groove in the top of B to receive a 3¢-in. 

and — diameter) iron or brass pipe 64% 

au- in. long. Fasten the pipe with wires. . RY SHOP | 
Assemble parts A to H with glue and Pe. 2. 9 Rule START A acess AND BATTE SHOP 


is a combination Mannheim, Polymet- 
ic, Bi id Sub 


nails, but allow B to move freely on G. 20 ete eee 
\ tract Slide Rule. It will instantly add, 
com- 


‘ Drill 6%-in. holes in C to receive 2-in. 
ils No. 12 round-head screws. Assemble 
sleeves K and wheels as the screws are 


subtract, multiply and divide any 

bination of whole numbe: * 
mixed numbers decimals. Gives 
¥ every root and war: so Logs, Sines 
and Tangents. Made of aluminum with 
































oan — Drill a 5@-in. hole through breech Pte ee alogue Five. GILSON SLIDE RULE Me FR Machine Compan i 
res, ock E to receive a %-in. machine screw, ers mem} 1102E. HiSt. Hamilton, 0 
air | | 2d allow the thread to cut its own way. MAKE UP YOUR OWN WORKSHOP: 











With Boice-Crane portable bench machines you can make up your own work 

shop in any combination you want and all rated from one double-shaft 
motor. Why cramp your ambitions with poorly constructed tools when you 
can make real things with Boice-Crane bench machines and build them Be 


an After a little use this breech locking screw 
y can be turned by the fingers. IS) 


h as Cc : ° , 
: ut a piece of tin, sheet lead, or sheet way you want to build them? Boice-Crane bench machines are powerful, 
s it B , + iar, be-man tool quaity-balt and inet a0 eany fa,own a mek inits: 


Iron 4 by 1 Yy in. for a breech lining and shaft motor connected to any light socket. We show two here: 


s it 











ito] | ustea with small nails. File the breech | | 2M gMMMmenen tierce Sirti ie titer BOE pon 

still ares ene fo. ie Sek eee | ScPscr and Bnice uation you want togeng with double-siatjotor, and later 
ee ee oe See ca was etn fe ger ea pet © aly OPI ome 
¥ k or dark gray.—C. | 3 K. ment that you want to make them with! 10c for new catal "8," "describing 
"a -—___ Wa iemPlathos ete. fhoussnds in ess'the world over. one 





W. B. & J. E. BOICE Dept. P. S. 7-D TOLEDO, OHIO 
IS) This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 


—— 











102 





POPULAR SCIENCE MONTHLY 


July, 19) 



















Alice Higgie, a 13-year-old Chicago girl, makes 
$75.00 a week in vaudeville. Her musical act is 
constantly in demand for clubs, lodges, hotels, 
radio studios and private entertainments. For 
a 15-minute act she receives $15.00—a dollar a 
minute! Read what she says—“Playing a musi- 
cal instrument is lots of fun. I wish everybody 
knew how easy it is and how quickly you can 
learn, especially with Wurlitzer instruments— 
they are so easy to play.”—Alice Higgie. 


ree Trial—Easy Payments 


You may now have any Wurlitzer instrument for 
an ample trial in your own home. Examine the in- 
strument, note the fine workmanship, the full, rich 
tone value and especially how easy it is to play. 
No obligation to buy—no expense for the trial. 
We make this liberal offer because we want you to 
try for yourself a genuine Wurlitzer instrument, the 
result of 200 years’ experience in musical instrument 
building. 

Easy payments are arranged to suit your conven- | 
ience. This is your opportunity to try a famous 
Wurlitzer instrument in your own home. 


i Free Boo 


Illustrates and d every known 
musical instrument—more than 3000 ar- 
ticles, many of them shown in full 
colors. All genuine Wurlitzer instru- 
ments—buy direct from Wurlitzer 
and save money. Special 
offers on complete outfits. 
We also give you our Free 
Trial, Easy Payment Plan, 
No obligation. 


Send Coupon 
Today ! 




















ay . 
Send this Coupon 
|| TheRudolph Wurlitzer Co. , Dept. B178 
117 E. 4th St., Cincinnati 


Send me your Free Book on musical instru ts. A 
your Free Trial, Easy Payment Plan. No obligation. 
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Copyright, 1928, The Rudolph Wurlitzer Co. 


Decorative Metal Working 


(Continued from page 80) 


The upper 
block and blank 
are shown as if 
cut away, to 
make the as- 
sembly clear 












































Fig. 5. How to lay out 
the three pieces used 
for making the candle- 
stick. Two triangular 
forming blocks are re- 
quired for shaping the 
tray; they should be 
about 1 in. thick. 
Their use in the vise 


- - is illustrated in Fig. 2 
FOR SOCKET-B 


BLAN 


hold the handle together where the ends over- 
lap (see Fig. 1). To do this, place the ring 
over a round wooden stick held in the vise and 
drill through both ends at once. Place a 
rivet through the holes with the head inside 
the handle. Rest the rivet head on the horn 
of an anvil, or a round piece of metal held in 


| the vise, and hammer down the shank of the 


rivet with light, quick strokes. Generally the 
ball of a ball peen hammer is used for hammer- 
ing rivets. 

Now, after drilling the necessary holes, rivet 
the handle to the side of the tray as shown in 
Fig. 7. Finally, rivet the candle socket in 
place with the rivet heads under the tray. If 
you have trouble reaching into the tray with 
the hammer, use a tack hammer or a nail set 
or punch. If the rivet heads cause the candle- 
stick to rock when it is placed on a flat surface, 
dome up the bottom slightly by holding the 
candlestick in one hand and tapping the bot- 
tom of the rivet heads lightly with a mallet. 

If you have used bright, clean copper, it may 
be polished with any good brass polish. A 
soft, satiny finish may be given by scrubbing 

















Fig. 6. The edges of the handle are “‘hemmed’”’ 
between strips of wood held in the vise jaws 


it with powdered pumice stone and water, } 
you have used copper and wish to give it, 
dark finish, dip the piece in a solution of hg! 
(not boiling) water and liver of sulphur—a pieg. 
of liver of sulphur the size of a hickory nut 
a quart of water. The liver of sulphur, Whi, 
may be obtained at any drug store, must be 
fresh. It should be kept until used in a tight)! 
corked bottle. It is much used commerciallyiy) 
color copper and silver. Rinse the piece in eg 
water and allow it to dry. If it is desired 











LL 


Fig. 7. A bar of flat iron held in the vise sup | 
ports the tray while the handle is being riveted | 
in place. This and the preceding illustrations 
show operations frequently encountered in 
decorative metal work and model making 





rub away parts of the coloring, this may k 
done with powdered pumice stone. 

Another simple way to color copper is ti 
scrape it clean with pumice, coat it lighth 
with machine oil, linseed oil, or turpentin, 
and heat it in an oven until the color you wis 
has been attained. Remove and allow itt 
cool. Another method is to heat the clea 
metal with a blowtorch. Experiment first a 
some scrap pieces, for if the heating is cor 
tinued too long the work will warp or scak 
This method, of course, cannot be used 0 
soldered work. 


Because of the interest many home 





mechanics take in constructing fur 
niture, the next installment in this 
series, which is scheduled for early pub 
lication, will tell kow to make simple 
hinges, drawer pulls, and key plates. 


Cleansing Grease, Tar 
and Paint Spots 


| perigs cleaning agents, carbon tetrachle 
ride is one of the most generally used. I 
has the advantage of being noninflammabk 
but it has a tendency to leave a ring on fabnis 
unless it is thoroughly evaporated by frictiol 
while being applied. In the dry cleaning traé 
it is customary to use solvents that do nl 
“wet”? the material, and among these is 
product known as xylene or naphtha solvent 
It will remove almost any kind of a spot 
grease, tar, paint, and other substances W 
do not actually stain the goods. It may be 
had in small quantities at wholesale chemicdl 
and drug houses.—C. L. Newcoms, JR. 
ee 
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Wood Turning 


(Continued from page 91) 





Fig. 6. The finished 
table with inlaid 
insert and border 


firmly to the leg to be glued, and the other 
two force it tightly against the column. 

The top may be octagonal, round, elliptical, 
or kidney shaped; it may be embellished with 
inlays or painted decorations, or it may be left 
plain. If it is to be fixed firmly to the base, 
a piece 1 by 4 by 18 in. with a 1)%-in. hole 
bored in the center, is screwed to its underside. 
The top is then fastened to the base. 

If the top is to be made to tilt, two strips 
¥% by 1 by 18 in. and a block 1 by 6 by 6 in., 
as shown in Fig. 7, provide the tilting mecha- 





Fig. 7. The three parts which are necessary 
to mount the table if the top is to tilt 


nism. A 114-in. hole is bored in the center of 
the block, which is later glued to the top of 
the column. Two dowels are also glued into 
one end of the block, and corresponding holes 
are bored in the side strips. The upper rear 
end of the block is rounded off so that the top 
can move freely. 

It should be remembered to glue the block 
to the column in such a way that one leg is 
perpendicular to the surface of the top when 
the latter is tilted to a vertical position, as 
otherwise the stand would be unstable. A 
brass catch, called a table catch, is screwed to 
the underside of the top and locks it to the 
block when in a horizontal position. 
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An Electric Tool Chest for drilling holes in metal, fibre 
or wood, also for light grinding, buffing or sanding. The 
Bench Stand, which is a part of the equipment, can be 
screwed to your work-bench and, by means of a thumb- 
screw, the Electric Drill may be quickly fastened to the 
Bench Stand—so that grinding, buffing and sanding 
Operations can be performed on the work bench. 





CANADA 
$56.50 


The 


Everything at your finger tips when you want it. 
automatic tray, which contains the accessories, is sealed tight 
by the cover when the chest is closed, so that in any position 
the contents of the tray cannot spill out or get mixed up. 





THIS. CHEST CONTAINS: 
Black € Decker Light Duty Quarter-Inch.Electric Drill, Bench 
Stand for light grinding, buffing and sanding, set of twist drills 1S] 
up to 4% inch, wire wheel. for rust and. paint removing, rag 
buffing wheel, grinding wheel, and sanding-disc. 











On sale at the better Hardware Stores 


PER GY Ste ORR RS et 
The BLACK &? DECKER MFG. CO. 


TOWSON, MARYLAND, U. S. A. 


96 Church St.. Toronto, Ontario Slough, Bucks, England 











“ Out! Automatic DODOS for Firearms 


Shoot down each Dodo. 
You cen tell when you've 
hit ‘em—they disappear. 
Then hit the target and 
they all spring automati- 
cally back into position. It’s 
time to start killing them 


They put a new thrill in 
target shooting. Sport for 
the entire family. Have a 
target gallery in your own 
home. 





This new automatic target is 4” by 10° over-all, and is fashioned from 14” armor plate. It weighs 
only 31% Ibs., can be easily carried about. Set it up in the cellar or take it along on picnics. The 
mechanism is simple—nothing to get out of order. At your dealer’s or sent postage paid upon 
receipt of your check or money order for $3.75. 


CROSMAN ARMS COMPANY, 435 ST. PAUL STREET, ROCHESTER, N. Y. 
A .22 Without a DODO is Like Bread Without Butter 








© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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Safety Demands 
Vulcanized « 


Repairs~ 
Edwin R. Wright, 


Former Vice President, 
National Safety Council 






“Millions more cars, faster motors, and greater 
speed privileges mark the need for everincreased 





Carry a Shaler in your car 


The complete Shaler. Outfit—vul- 
canizer, tire roughener, and a lib- 
eral supply of Shaler Patch Units— 
costs less than an average tankful 
of gas. At this low cost you can’t 
afford to be without the protection 
only a Shaler Vulcanizer gives your 
tires and yourself. 


.-+ be sure to ask repairmen, 
too, to Shaler Vulcanize your 
puncture repairs. 

















Shaler Vulcanizer, 
complete $1.50 
Extra Shaler Patch 
Units, per can, $ .75 
Prices slightly higher in 
Canada Sar West 


V 


vigilance to reduce highway hazards. . 

“The driver who makes certain of vulcanized 
repairs is an important contributor to Public 
Safety. For by the use of vulcanized repairs the 
danger of leaky tubes, under-inflation and the 
final disastrous blow-outs are banished. Even at 
moderate speed a fronttire blow-out will wrench 
the steering wheel from the driver’s grasp mak- 
ing the car unmanageable—a hazard of the most 
dangerous type. 

**The motorist who carries a Shaler Vulcanizer 
is always sure of Vulcanized repairs. Because 
every Shaler Patch is heat welded, a permanent, 
samo repair, safety 


rom blow-out hazards Scher OC | lets i 


is assured.” 


The SHALER Company 
1001 Fourth St., Waupun, Wis., U.S. A. 
Branch Factories: Beeston, England, and Montreal 
Send todayfor Booklet No. 50 on the care of tires 


HALER 


REG V.S PAT OFF. 


5 - MINUTE 
ULCANIZERS 








REFINISH YOUR CAR 


many 
Quicker 


_Easier 











Use the Power from 
Your Vacuum Cleaner 
and Havea Professional 


Job at Small Cost 


No excuse for driving a shabby car when the job 
of refinishing it has been quickened, simplified and 
made ridicu! — | inexpensive through the inven- 
tion of the Royal Spray Attachment. 

Attaches right to your vacuum Ccleaner— 
utilizes its ready, economical electric power. 
Merely disconnect the bag, attach the hose and 
slip the Royal Spray Attachment into place. 
Thumb button gives you automatic control. 
Many other uses—such as lacquering furniture, 
spraying disinfectants, insecticides, etc.—make 
the Royal Spray Attachment invaluable around 
the house, garage and workshop. Price is re- 
markably low—only $4.95. 

Simply fill 
out coupon 





Cc 
4 542 E. 105th St. 
Cleveland, Ohio 





— MAIL THIS Now __ 


Enclosed is $4.95 for Royal Spray Attachment, postpaid. 


A definite program for getting ahead 
financially will be found on page four 
of this issue. 









7 pleasure— never 

before have Evinrude 

motors given so much ot 

each. Four remarkable 
), twin cylinder models: 


ditwin—16 H.P., only 85 
Ibs.,6 to 35 m.p.h. Power 
increased 100%. 


Fastwin — 12 H. P., only 69 
Ibs., 5 to 30 m.p.h. Power 
increased 200%. 
Fleetwin—6 H.P., only 55 lbs. 
A new motor ideal for family 
row boat. 4 to 25 m.p.h. 
Sportwin — 22 H.P. only 44 
Ibs. World’s finest light twin, recommended where 
younger children use motor. 3 to 13 m.p.h. 
Evinrude Boat Speed Guide tells you exactly which 
motor to buy to give you the speed you want on 
boat you own. Insurance policy against fire and 
theft from $1.10 to $2.10 depending on your model. 
Time payments — as small down payment 4s$31.10 
puts an Evinrude on your boat. 
Write for 1928 Evinrude Year-Book 
EVINRUDE MOTOR CO, 
2517 27th Street Milwaukee, Wis. 


+ EVINRUDE |: 
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A “Rise-off-Ground” 
Model Plane 


(Continued from page 78) 


¥-in. double-pointed brad halfway into the 
fuselage at the point where each strut is to be 
attached and force the ends of the under. 
carriage struts onto the other end, but first 
glue the end of each strut. The joint is com. 
pleted by passing a piece of No. 28 brass wire 
through a small hole drilled 3% in. from the 
strut ends and then around the longerons, 
Secure the wire by twisting the ends. The 
small holes in the strut can be made by driving 
a brad into it. 

The wheels, which are made of cardboard of 
the type from which suit boxes are made, 
should be about 14 in. through the hubs, 
Make four flat cones by cutting a small section 
out of a disk and then gluing and wiring to 
gether the edges of the sections. The cones 
themselves are then glued and wired together 





ras 
Te a = 


Side view of model; details of undercarriage 
strut fastenings and propeller shaft bearing 








PROPELLER SHAFT 
BEARING 


in pairs. After the wheels are completed and 
the glue has dried, they should be given a 
coat of airplane nitrate dope or bamboo 
varnish. If desired, a small piece of adhesive 
tape may be glued at the hubs to reinforce 
them. 

The axle is piano wire #5 in. in diameter. 
It should hold the wheels 414 in. apart. The 
wheels are secured on the axle with a washer, 
and the ends of the wire are turned in a small 
loop. The axle is bound to the undercarriage 
struts with silk thread and glued. 

The propeller is of the wide blade or “club” 
type. It is made from a block of clear white 
pine 4 by 1 by 8 in. Cut a paper pattern and 
draw the outline on the block. Cut along this 
outline to form the blank. The propeller is 
then carved out with a sharp knife. The rear 
side is concave and the front side is conves, 
while the contour of the cross section should 
resemble a wing curve. The finished propeller 
should be carefully sandpapered and balanced. 


(THE vs-in. hole for the shaft should be 
drilled in the blank accurately before 
carving. The shaft is bicycle spoke wire 

in. in diameter and 3 in. long. With a pair of 
pliers, turn a rubber-hook on one end, pass it 
through the bearing, install a small copper 
washer, and then force the propeller in place 
with the convex side forward, Next turn & 
tight loop into the end of the wire and si 


the loop into the wood at the hub to key the}) 


propeller in place. 

Give the entire frame and propeller one 
coat of bamboo varnish or dope. If desired, 
two thirds of each propeller blade may be 
covered with China silk to prevent the blades 
from splitting in a severe collision. 

The wings are of the single surface type. 
The main wing spars are white pine 7; by 





by 234% in. These (Continued on page 105) 


————_— 
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A “Rise-off-Ground” 
Model Plane 


(Continued from page 104) 








Airplane Model Plans 


S IN the case of ship models, Poputar 
A SciencE Monty was the first to 
realize the need for issuing simplified blue- 
prints to aid its readers in constructing fly- 
ing airplane models. Five are now available 
—No. 50, an “R.O.G.”’ tractor of 36-in. 

ing S ; No. 69, a 3-ft. flying model of 
we apirit of St. Louis (this design was 
the first of the kind published in any 
magazine); No. 82, a single-stick 30-in. 
hand-launched model; No. 86, a 35-in. 
twin racer, and No. 87, a 30-in. tractor 
seaplane model. In ordering any of these, 
please use the coupon on page 99, 














spars should be well sanded. There are seven 
bamboo ribs 7 by 7'¢ by 4 in., which are bent 
to an even curve, the highest point being one 
third the length of the rib back from the 
leading edge. The curve is 4 in. high. One 
rib is placed in the center and the others 
are spaced 334 in. apart. There is an overhang 
on the spars of }4 in. to which the tip outline is 
bound later. 

To secure the ribs to the spars, first put a 
drop of glue on the rib location and then bind 
the rib with five wraps of silk each way. 

The tip outlines are 7g by 7g in. bamboo and 
should extend 3 in. beyond the ends of the 
spars. Bind the outline to the inner edge of 
the spars with silk thread and glue. 


HE front wing spars are a scant 3; by a 

scant 4% by 6 in. white pine. There are 
three ribs of bamboo 7g by 4% by 3 in. One 
rib is placed at the center and the others are 
spaced 244 in. apart. The tip outlines are 
bamboo 7s by 7¢ in. and extend 2 in. beyond 
the spars. 

The wing covering is bamboo paper, which 
may be obtained from model supply houses. 
Glue along the spars, ribs, and outlines on the 
top side of the wing and then press the covering 
in place, smoothing out the wrinkles. Leave 
about a 4-in. margin around the edges; this 
may be trimmed off with a razor blade after 
the glue dries. 

After all the glue has dried, give the wings 
one coat of dope or two coats of bamboo var- 
nish. The shrinking of the paper will draw 
the wings into a dihedral angle. To mount 
each wing, pass a rubber band over the wing 
and under the fuselage. 

The motor consists of 8 strands of 4; by % 
in. flat, model airplane rubber. 

Bamboo, bamboo varnish and paper, and rub- 
ber can be bought from model airplane supply 
houses. Bamboo can be bent easily by holding 
it over a candle flame. The reed for the under- 
carriage can be bent in the same manner, al- 
though it is better to draw an outline ona board 
and drive brads around the outline to make a 
bending form. Soak the reed in water, put it 
in the form, and dry in an oven. It will then 
retain its shape. Never allow reed to become 
too hot, as this makes it brittle. 

This model will make wonderful flights of 
a.thousand feet or more. It is exceptionally 
stable and can be flown in the wind, either 
launched from the hand or taking off under 


| ts own power. Always fly the model down 


wind, that is, with the wind. The rubber may 
safely wound 230 turns. 

The wings should be adjusted so the model 
Will make an easy glide to the ground. If it 
bs too fast and stalls, slide the rear wing 
ackwards. If it fails to climb, slide the rear 
wing forward. After a few adjustments, the 
correct location will be found. 
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SOUTH BEND LATHES 


Back Geared Screw Cutting 
Precision Lathes 


For Tool Room 
Manufacturing—Machine Shop 
Repair Shop / . se a saith cece : 
Service Station — Laboratory _ aR * ee a 
Engineering Shop e f : 











ey 





ae. 
16” x 8’ Quick Change Gear 
Lathe, Straight Bed - ceece 5570 





11"x4’ New Model Precision Tool Room Lathe with $33 5 
Countershaft and Regular Equipment...........0+ 


Other Popular Selling Sizes 
Prices with Countershaft and Equipment 











Size of Shipping Standard Quick 

Lathe Weight Change Gear Change Gear 
9Fx3’ 490 lbs. $235. $270. 
— a an 3 
ae , $, x r S. e ° 
Motor Daven Lathe.) 908 15"x6’ 1550 lbs. $430. «$490. 
= 16"x6’ 1875 lbs. $480. $540. 





Easy Payment Plan — 10 Months to Pay 


Small down payment, balance in 10 equal monthly 
payments, or you can purchase through your nearest 
machinery dealer. 


FREE — Catalog No. 89A 
and New Booklets 


describing 210 sizes and types of NEW MODEL 
4) South Bend Lathes. Check squares below, indicating 
lathes in which you are interested. 


19" Junior Lathe (_]18" Lathe Booklet 

Booklet | [_] New General Catalog No. 89A 
(J11"Lathe Booklet (_]‘‘How to Run a Lathe,” 
{_]13" Lathe Booklet price 25c 
[_]16"Lathe Booklet [(] Brake Drum Lathe Circular 


SOUTH BEND LATHE WORKS 


Main Office and Works 
848 E. Madison St., South Bend, Ind., U.S. A. 
New York City Salesroom, 183 Centre Street 


9” x24’ Junior Back Geared $ 
Screw Cutting Bench Lathe. 150 














Ae Pe wal 


Brake Drum Lathe 
Handles all Brake Drum work with- 


out removing tire or rim, $ 
up to 33” diameter....... 425 


Carried in Stock by Machinery Supply Dealers in Principal Cities Throughout the World 


ATLANTA, GA.—Fulton Supply Co., 70 Nelson St. NEW ORLEANS, LA.—Oliver H.VanHorn Co.Inc. 522-534 Camp St. 
BALTIMORE, MD.— Carey Mach. & Supply Co., 119 E. Lombard St. NEW YORK CITY, N.Y.—J.E. Beggs Co., 183 Centre Street 
BIRMINGHAM, ALA.—Moore-Handley Hdwe Co. ,2ist & Ave. “‘A’’ OMABA, NEB. —Interstate Mach. & Supply Co., 1006-10 Douglas St. 
BOSTON, MASS.—Josepb Beal & Co., 465-71 Atlantic Ave. PHILADELPHIA, PENN. — Delta Equipment Co., 148 N. Third St. 
CHICAGO, ILL.—Scott Bansbach Mach. Co,, 130 8, Clinton St. PITTSBURGH, PENN. — Somers, Fitler & Todd Co., 329 Water Ste 
CINCINNATI, OH10—The E. A. Kinsey Co, , 335 Fourth St., W. PORTLAND, ORE.—The Portland Machinery Co., 62-4-6 First St. 
CLEVELAND, OHIO—Clark Machinery Co,, 1235-45 St, Clair Ave, PROVIDENCE,R.1.—The E.A.Eddy Mach. Co., Eddy & Clifford Sts, 
DALLAS, TEX.—Huey & Philp Hardware Co., 1029 Elm St. ST. LOUIS, MO.—Blackman-Hill & Co,, Inc., 1513 N, Broadway 
DENVER, COL, — Hendrie & Bolthoff Supply Co., 1621 17th St, ST. PAUL, MINN.—Robinson-Cary & Sands Co, ,4th& Wacouta Sts. 
DETROIT, MICH,—Lee Machinery Co., 3171 Bellevue Ave, SAN FRANCISCO,CALIF.—C. F, Bulotti Mach. Co., 829 Folsom St. 
HOUSTON, TEX.—Wessendorff, Nelms & Co, , 817 Preston Av. SEATTLE, WASH, — Perine Machinery Co., Inc., 209 First Ave., 3. 
KANSAS CITY, MO.,—H.J. Brunner Mach. Sup.Co., 1512 GrandAv. TOLEDO, OHIO—The Kirkby Mach.& Supply Co., 20-22 St,Clair St. 
LOSANGELES, CALIF.—Eccles & DaviesMach.Co.,320 San PedroSt. MONTREAL, QUE.—Can. Fairbanks-Morse Co., 84 St. Antoine St. 
MIL'T7AUKEE, WISC.—Western Iron Stores Co., 145 W. Water St. TORONTO, ONT.—A. R. Williams Machinery Co., 66 Front St., W. 











A definite program for getting ahead financially will be found on page four of 
this issue. 





_WANT$1900 A YEAR? 


RAILWAY POSTAL CLERKS 
Mail Coupon Before You Lose It 





Travel On 
“Uncle Sam’s 


Pay Roll 









'SQueeaeaeeaeaeeaeeeae GSS SSS ee ae = oe 
Fy Franklin Institute, Dept. D275, Rochester, N.Y. 


a Sirs: Rush to me without charge, copy of 32-page 
illustrated book, “‘How to Get U.S. Government 





Jobs,"’ with sample coaching, list of positions obtain- 





— PF a 
ee Tee a; i nit A 
Steady Work—No Layoffs—Paid Vacations 4 able, and full particulars telling how to get them 
Many other U. S. Government Jobs 4 Os és 6:6 '0b.n600dk 400666050 6650068450 0600 aes Ee 
Common education usually sufficient t | FET TTT Cee Tee eT ON YP Tee eeee 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 














ai Sn sn ok 


da sae Aa le US 








Sslaeetiestiainsineialiinsiaembanetne dace aciee ned eter cette ne ee een 


oe. sit 


106 


POPULAR SCIENCE MONTHLY 


July, 199 








KNIVES THAT 





5 gee a knife especially de- 
signed and built for carpenters 
and skilled mechanics, professional 
S amateur. It belongs in every tool 
Kit. 

Remington steel is hardened and 
tempered by a special process, to 
produce blades with keen, uniform, 
and lasting cutting edges. Every 
blade is hand-honed at the factory. 
When you buy your Remington every 
blade will bite, and you can keep a 
biting edge on Remington blades. 

R 4223 has a heavy spear blade for 
general use, a sheepfoot blade for 
scribing or coping, and a pen blade 
for delicate work. 

Ask to see this knife at your dealer's. 
Get your hand around the fine stag 
handle and test the “‘feel’’ of it. 
Notice the fine finish, brass linings, 
and nickel silver mountings. You'll 
want to own one at once. And if 
your dealer shouldn't have R 4223 
in stock, send us his name, with 
$1.50, and we will forward the knife 
to you promptly. Write for descriptive 
folder. 


REMINGTON ARMS 


COMPANY, Inc. 
Established 1816 
25 Broadway — New York City 


Originators of Kleanbore Ammunition 


Remington, 


ARMS AMMUNITION CUTLERY 
CASH REGISTERS SERVICE MACHINES 
©1928 R. A. Co. 





















Better than a Brush 


46 handy home uses 


Ideal for applying brush- 
ing Duco, or any brush- 
ing lacquer to your car, 
furniture, screens, etc. 

ess work, less time; 
richer finishes. Anyone 
can do it. Change tanks 
—and oil springs, spray 
plants, etc. Automatic continuous spray action; 
equal to outfits at three times 


its price. 
LACQUER-WELL SPRAYER 
Challenger Model, com- 
plete as shown ...... $3.45 
Same less pump, ready to 
connect with any tire 
, larger 
throughout ......... 4.50 
© less pump, ready 
to connect with any 





Send check or money order— 
we s e anywhere 1 
™ wv S.orCanada. 


screw tops 25e 


The Lacquer-Well Spray Co. 


2018 E. 105th St. 
Cleveland, Ohio 









Steel Ball Magic for Mechanics 


(Continued from page 82) 

















Thrust bearings, a work support for delicate 
drilling operations, and a simple method of 
using balls to take the place of parallels 


used here, too, especially as the two holes will 
rarely ever meet exactly face to face. 

Figure 4 shows a way of employing steel 
balls in a comparative hardness test. In the 
October, 1927, issue of PopuLtarR ScreNcE 
Montuty, the writer explained a way of using 
a ball test to ascertain the comparative hard- 
ness of a blanking die against the sheet metal 
to be used. Here we have such a comparison 
of material against material. It can be used to 
good advantage, for instance, to ascertain if a 
new batch is of the same hardness as previous 
orders. The test can be carried out in any 
fairly heavy vise. A 3%- to zy-in. steel ball is 
placed between the two samples, the surfaces 
of which should be polished. Several impres- 
sions are made, and the corresponding inden- 
tations in the two pieces compared. Any 
marked difference in hardness will be apparent 
to the unaided eye in the slightly different size 
of the impressions; or they may be measured 
by means of a high-powered glass and a fine 
scale, and the figures obtained compared. 


OMETIMES a set screw having a true 
spherical point is needed. A combination 
which will answer admirably in many instances 
is that shown in Fig. 5. The ball should not be 


too large, and the proportion shown in the * 


drawing should not be muchexceeded. A little 
daub of hard grease placed in the cup of the 
screw will hold the ball. Figure 6 shows one 
use of such a ball set screw and incidentally 
illustrates a quick way of producing a light 
center type pivotal bearing. A ball only, 
forced into a spotted hole, may be used instead 
of the second screw. The pivoted member is 
placed between the two balls and indented by 
setting up the screw hard. When the screw 
is slightly released, the two impressions thus 
formed serve as bearing surfaces. A bearing of 
this kind is quickly made, requires little work, 
and is free from wear due to disalignment. 

Another use of a ball-point set screw is 
shown in Fig. 7. Here it serves as the adjust- 
able follower member in the tail of a cam lever 
which is actuated by the double incline A. 
An incline of almost any profile may be 
followed in this way. Where adjustment is not 
necessary, a ball only, seated in a shallow hole 
in the cam lever, will do. 

In Fig. 8 is given one instance out of many 


where a steel ball may be made to serve ag, 
semipositive catch, such as are sometimes pp. 
quired in special tools, jigs, and fixtures tp 
hold a part lightly at several stations. In this 
particular example, we have a pin which js ty 
be so held when halfways pulled out. The pin 
seat is bored with a V-shaped groove, and the 
pin is provided with a cross-drilled hole jy 
which two balls, urged outward by a qi 
spring, are located. This arrangement gives 4 
well-defined hold, yet allows the pin to be 
readily disengaged or turned. By reason of the 
high polish and the rolling action of the balls, 
the hole, even in a soft part, is not scratched 
or marred. A hole should be used instead of the 
V-groove where it is desired to hold the shaft 
against rotation as well as to register it longi. 
tudinally. Where a 90-degree groove is used, 
it should be about the width of the ball diam. 
eter, as shown at A. If a hole is to serve as 
stop, it should be less than nine tenths the ball 
diameter. 


HE mechanic who needs a ball bearing will 
almost always do best to buy it. One ex. 
ception is the single-ball thrust bearing such 
as is frequently found in small drills and can be 
applied to many other mechanisms. For all 


ordinary purposes, a plain hardened and 
polished surface at either side of the ball, as in| } 


Fig. 9, is best. In that case the ball should be 


allowed only a small amount of lateral play in| | 


the seat. The arrangement in Fig. 10 is nota 
ball bearing, properly speaking, as the ball is 
constrained to remain fixed with respect to the 
upper member, in which it has a larger surface 
contact. Such a bearing therefore does not 
essentially differ from one where the plain 
hardened end of a shaft revolves against a 
bronze washer. One advantage, however, is 
that the ball provides a highly finished, 
accurate, and readily renewable bearing sur- 
face. In a bearing of this kind, the bronz 


washer should be given a slight lateral play | / 


so that it can adjust itself with respect to 
the ball. 

Finally, the “don’t use” kind of bearing is 
shown in Fig. 11. Here the ball is mounted 
between two hardened (Continued on page 101) 





























“High duty” balls will serve as micrometer 
standards and assist in difficult measuring 
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Steel Ball Magic 
(Continued from page 106) 
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3 used, | | 10 EXCLUSIVE DELTA ADVANTAGES 
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superior tilting table for doing all types of sawing. There is no 
interference in cutting boards. 4. Improved sanding disc with 
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me ich | Heavy veneered wudtean. 10. Finest materials throughout that 
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can be | | 10 Days’ Trial 
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2 100 beyond the top of either. As drill tables are 
- apt to be pitted, it will usually be best to place 
the arrangement on a plate and this on the 
| table. The work may rest directly on the balls 
|| | or be clamped to another plate and this placed 
on the balls. Different degrees of sensitiveness 
in the floating action can be obtained by vary- 
| ing the weight and size of the rings and the 
| | clearance of the balls between them. 
\ STEEL balls often may be used to take the IX WILLIAMS’ 
: place of parallels for blocking up work in Dro p- Forg ed 
| | miller or grinder vises. Stick the balls on with Wrenches in a handy 
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the end of the micrometer and holds a 4-in. carbon steel, case-hardened, black en- 3/8 & 
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r being taken. A better arrangement can be “The Wrench People” 15/146& 1 
| | Migged up in a couple of minutes by the simple 246 Vulcan St. Buffalo, N.Y. 
| | Procedure of Fig. 15. Take a short piece of 
| | small, dead-soft wire. With the micrometer held 
ta | in the left hand, take two turns of the wire 
| | around the end of the frame under the anvil, 
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neter nightly smallerturnortwoaround infrontof the 
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ARE you troubled with over- 
weight? Would you like to 
je ee good physical condition 
wi it heavy exercise? Hereis 
the , practice! solution to your 
problem. Without physical ex- 
ertion— without muscular de- 
velopment, youcanstillkeeplegs 
and armssupple- reduce weight 
~keep the entire body system 
toned upinglorious health. The 
Campbell Electric Exerciser 


Massages, 
Vibrates, Reduces 


New improved design. Quict, safe 
—all moving jparte are enclosed. 
* Never needs oiling. Does not need 
to be fastened down. Rubber feet— 
does not scratch floor, Adjustable 
oscillation—length of vibration can 
be changed without tools. Requires 
minimum floor space. Only 20x29", 
Works off any convenience outlet. 
* Write and let 
Popular Price me quote you 
our money saving price. Right now 
lam quotinga 


SPECIAL OFFER 


that you will be pad to receive, 
Write for full details. 


William Campbell, President 


WILLIAM CAMPBELL COMPANY 
403 Union Avenue Alliance, Ohio 
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New Way—No Brush 
KB-SPRAY GUN 


A marvelous, hand-operated outfit 
that paints, varnishes and lacquers 
easily, .quickly and_ effectively. 
Every home needs this wonderful 
spray gun. Get into most intricate 
corners as easy as it paints flat 
surfaces. No more marring 
brush marks. 


$g75 Complete 


A fine, well-constructed spray 
gun—neatly finished—easy to 
manipulate. Weighs only 7 
pounds. Sent anywhere for only 
9.75. Postage paid if cash ac- 
companies order. 


BIG MONEY 
To Agents 


The big demand for hand-op- 
erated spray guns makes the 
KB a_ quick seller. Agents 
wanted in open territory. rite 
quick! 


Write for Free Circular 


KOCH BROS. MFG. CO. 


1515 Lawrence Ave., Dept. 18 Chicago, Ill. 
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be applied to the spindle where it is necessary 
to measure a surface turned at an internal 
radius, as at A. For the spindle, a permanent 
device may be wound from spring wire and, 
with the ball held in it, kept for future use. 


N EXCELLENT use of 1-in. “high duty”, | 


balls is as shop standards for micrometers. 
In several respects steel balls are ahead of 
regular standards for such checking. This does 
not mean that they can or should replace these 
standards, which should be kept on hand for 
ultimate reference. The advantages of a steel 
ball are that it costs only a few cents, has a 
very large measuring surface, and gives a point 
contact so that it is always aligned. The mi- 
crometer is held vertically, as in Fig. 16, and the 
ball rested on the anvil. At a certain sharply 
defined pressure, which coincides with the 
ideal measuring pressure of the spindle, the 
ball can be made to spin freely with the 
fingers, but will immediately slip or refuse to 
turn if the pressure is decreased or increased. 
A radius gage is a good thing to have, but 
one may not always be on hand. If it is an 
internal radius of standard size that is to be 
made—and most radii are—a steel ball will do 
admirably. It may be held in the fingers if 
fairly large, or it may be slightly heated and 
stuck to the end of a small rod or stick with 
a bit of sealing wax, as in Fig. 17. The right- 
hand view shows one case where a steel ball 
will work when a radius gage will not, because 
it could not enter the narrow groove. 


1X SOME classes of work steel balls may be 
used as internal gages, both for production 
gaging and at the lathe in checking the diam- 
eter of a bore. Grade-B balls, which vary 
within .001 in. plus or minus, should be 
chosen, as it will usually be possible to find 
balls varying by the required small differences 
from holes of standard dimensions. In Fig. 18 
a pair of plain balls is employed to limit-gage 
a reamed hole in a stamping, and the bore in a 
screw machine product. Because of the fact that 
the entire surface of the ball is its gaging surface, 
and that it is extremely hard and highly fin- 
ished, steel balls used in this manner wear more 
slowly than any other form of gage. 

Tn inspecting the bore of a piece made in the 
lathe, a steel ball may be used by soldering it 
to a rod as in Fig. 19. It is necessary to be very 
sure that the ball is firmly soldered in place so 
that there is no danger of its coming loose. 
Even so, it should never be forced into the 
hole and only used to “feel”’ how the bore is 
coming. The face of the ball may be ground 
off to allow it to work close to the end of a hole. 
In that case, however, the ball should be 
checked afterwards to see if any variation in 
shape has occurred. 

The writer knows of no adjustable snap gage 
which is as simple and covers as wide a range 
of sizes as the one illustrated in Fig. 20. It 
consists of two steel bars A and B connected 
by a central screw and spread by two set 
screws. Bar B is hardened; bar A is soft and 
has a pair of steel balls set into shallow seats 
near each end. By having sets of screws of 
different lengths, any size up to several inches 
may be taken care of by the same tool. In 
setting the gage, blocks of the required size are 
placed between the jaws, and the center screw 
is set up hard. Then the set screws are 
tightened until the blocks can slide. 

The combination of the plane surface of the 
lower bar B with the spherical surfaces of the 
balls, renders this gage independent of any 
consideration of nice alignment. While the 
tool is not as rigid and is necessarily less 
accurate and dependable than a regular 
commercial snap gage, nevertheless it makes a 
good small-lot production gage for many kinds 
of everyday work. 
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With 100 Blank 22 CAL. SIX SHOT 


No Permit or 
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i A New Idea for a Radio Party! 


The mystic HOME BROADCASTER is attached 
to any radio set in a jiffy.. No skill required, 
Stretch long extension cord, hide in other room 
or closet, press the switch button on the micro- 
phone which automatically cuts off radio recep. 
tion—you then BEGIN BROADCAST. 

SING—JOKE—PLAY—THE SKY IS THE LIMIT! 
Release the button and radio reception comes 
through once again. Slip a Home Broadcaster 
in your pocket when you go to the next radio 

rty and see what peppens. 

END NO MONEY. Pay postman $4.95 piue 
postage for a HOME BROADCASTER OUTFIT, 
consis:ing of Microphone, Special extension 
cord and adaptor plug. State whether Set Uses 
4 or 5 Prong Detector Tubes. Money back guar- 
anteed. Elba Products Mfg. Co., 726 Atlantic 
Avenue, Brooklyn, N. Y. pt. 256 
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Works As Low As $1.65 
Grandfather Clocks with Chime 
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12-inch scale model 

Lindbergh’s Spirit of St. Lois, 
Scientifically designed and 
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The Mayflower 


(Continued from page 98) 


are bowlines, which are single ropes leading 
through blocks lashed to the main rigging. It 
may also have martinets from its after edge 
and a buntline from the foot to the crosstrees. 
The clew has a single sheet block toggled to it, 
with the fall leading through another block 
strapped to a staple in the deck, right aft, 
amidships. . 

The topsails have one block at either quarter 
for the clew lines; they have brace pennants 
seized at the yardarms and single blocks for the 
lifts at the same place and under the crosstrees. 

The parrels are single ropes with an eye in 
one end. The bight, with the eye just pro- 
jecting, is seized around the yard; the other end 


on 6 on QG ft) 5 


ROUND DEADEYES OVAL DEADEYES 


V'LONG 3° LONG SISTERBLOCK TYE BLOCKS 
wree, *se-Rea. “3z-Rea.  1-REQ 3-REQ 
oN os 00 @-6 

BULLS-EYES % BLOCKS 3 BLOCKS 4” BLOCKS 
21-REQ 52-REQ. 59-REQ, 18-REQ 


Deadeyes, blocks and bull’s-eyes required 
for rigging the Mayflower completely. These 
may be made from strips of boxwood, holly, 
or gumwood, or bought from a dealer in ship 
model supplies. Speed in making these parts 
depends upon starting with strips of the right 
cross section and doing the drilling, groov- 
ing, cutting off, and sandpapering in order 


goes around the mast, around the yard, back 
around the mast, and through the eye, to 
which it is hitched or seized. 

The halyards (B cord) are hitched to the 
yard and led through the sheaves at the 
masthead; they have blocks spliced in their 
ends to lie just below the tops when the yards 
are hoisted. A thinner rope (C cord) bolts to 


‘| the deck on one side, leads through the tie 


block, and ends with a block on the inner 
side. Through this block and another block at 
the deck, the fall is rove. The final tackle comes 
to the starboard side at the fore and to the 
port side at the main. 

The clew lines are rove off as far as the 
courses below. The sheets are single ropes 
toggled or hitched to the clews (lower corners) 
and lead through the larger blocks at the yard- 
arms and at the quarters under the lower 
yards, belaying to cleats on the mast. 

e topsail braces (C cord) lead from the 
eye of the mizzenstay, through the pennant 
blocks, through blocks lashed well up on the 
mizzen rigging, and (Continued on page 110) 
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HOME-CRAFTSMAN SHOP 





GUARANTEE ! 
If —_ receipt 
of the Up-to- 
ate Home 
Craftsman Shop 
ou are not sat- 
sfied, without 
question every 
cent refunded 
and return ex- 
press charges 
paid. 


_ THE UP-TO-DATE ELECTRICAL HOME CRAFTSMAN SHOP 
This shop can be used in any home lighting fixture, thus making of your old-fashioned work bench a 
complete machine shop, which is portable, convenient and so inexpensive that anyone can afford such 


equipment. 


The Shop Complete consists of a Super-power Motor, an accurate Lathe (10" x34”), a 6” circular 
saw which features the bevel, miter, side and depth gauges, a Tilting Table, Jig Saw, and all accessories 
for buffing, grinding, cleaning and all portable or stationary drilling and sawing. 


Blueprints and Craftsco 


cash. 


OUR LITERATURE GIVES ALL DETAILS 





urse Free to Users. Under super- aaaoe 

vision of Master Craftsman Eugene Maurey, blueprints and “ik ae 
craftscourse giving complete information on home handicraft 
and details for making hundreds of pieces of wood-work. This 
service Free to Up-to-Date Home Craftsman Shop users. 


Your own terms on purchase $10.00 down. Liberal discount for 
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2915 S. Wabash Ave,, Chicago, II. 
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MODEL SHIPS 


Build a beautiful scale model of the Flying 
Cloud, Constitution, Mayflower, Half Moon 
and others. 
cial parts will greatly assist the model 
maker and assure an accurate model. Large 
illustrated catalog containing reproductions 
of photos of various models together with 
Prices en sets, hulls, blocks, deadeyes, guns, 
steering wheels, rigging line, etc., sent post- 
paid upon receipt of 10 cents, 


Model Ship Supply Co., Dept. S, Mineola, N. Y. 








Cs Cylinder 
=| Outboard 


INEST runabout perform- 
F ance is now yours at a 
fraction of usual costs! The 
Quad, sensational 4-cylinder 
portable outboard motor 
drives big, comfortable boats 
25 miles an hour. Instant starting, 
utterly vibrationless, absolutely depend- 
able. Drives racing craft at 35 miles 
and better. Send for book on Super 
Elto motors, also complete directory of 
outboard boats and builders. 

ELTO OUTBOARD MOTOR COMPANY 


Ole Evinrude, President 
Mason Street Lept. W, Milwaukee 
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Build and Fly a 3-ft. Model of 


LINDBERGH'S 


“Spirit of St. Louis’’ 


moderht - ‘This IDEAL ner York Past is jMono. 

irplanes jane is a perfect copy, 3-ft. size, 0: 

25c per set the machine in ‘which Lindbergh cross- 
eS ed the Atlantic Ocean. Any bri 

boy can build this model: The 

Construction Outfit contains every- 

; all parts, ings, mate- 

lies, including careful 

instructions, plans and diagrams. e 

Bleriot, Taube or model is wonderful; bas many features 

Nieuport Monoplanes of the o 

Cecil Peoli Racer. fly. Co 

TIN RAI FRE P 

(West of Denver, Colo., and in 
Canada, price is $8.00) 


Ask your dealer or order direct. 
New 64-page Book 
of Model Airplanes 

Teaches thep inciples of flying; contains 
plans and directions for building gliders 
and racers, and full information about 
scale Models of real planes; also most 


es; 
complete catalog of materials for 
model build Sent id for 5c 


IDEAL AEROPLANE & SUPPLY CO., Inc. 
28 West 19th Street New York City 


New York-Paris Plane 
FOKKER North Pole 
Plane 
CURTISSJN4D-2Biplane 
DeHAVILLANDBiplane 
NC-4 Naval Seaplane 
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Make the 


Harmonica 
YOUR 
“Musical Pal” 


ILLIONS of boys and girls have found 

the harmonica a most delightful “pal” 

for their hours of leisure—and have dis- 

covered that it greatly increases their popu- 
larity among their friends. 

It is so easy to play this instrument that in 
a short time anyone can render correctly not 
only the beloved melodies of school and camp, 
but also the latest popular songs fresh from 
Broadway. 

Unless you can play the harmonica, you are 
just not “‘ keeping up with the times.”’ Today 
is the day to get started! Inashort time you 
will play as well as the next “‘ fellow.” 

Send now for the free instruction book of- 
fered below. You will be amazed and delight- 
ed at the ease with which you can master the 
simple fundamentals and the quickness with 
which you will be ready to play favorite 
selections. - 

If you have already acquired the “‘knack” 
of playing, carry your accomplishment further 
by learning to perform on the famous “‘Chro- 
monica.”’ This is the only harmonica which 
includes the half-tones, and thus enables you 
to play any and every selection in any scale. 

* ¢@ @ « 


Ask your teacher, club leader or Scout- 
master to help you start a harmonica band. 
Tell them to write us for our special brochure, 
giving full directions for this work. This is 
sent only to adults in authority. 


M. HOHNER, Inc., 114 East 16th St. 
Dept. 504-G 
New York 





Grand Prize Awarded 
HOHNER HARMONICAS 
At Sesqui-Centennial 


Exposition, 1926 


INSTRUCTION 
book, fully illustrated. 
Use the coupon to ask 


for it. 











<< 





M. HOHNER, Inc. 
| 114 E. 16th St., Dept. 504-G, New York | 
| Please send free Instruction Book ! 
| Name | 
| Address I 
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The Mayflower 


(Continued from page 109) 


through blocks lashed about halfway up on 
the main rigging. The main bowlines lead 
through blocks lashed to the main topmast 
stay. The fore topsail braces are rove like the 
fore braces but to the stay above. The fore 
bowlines lead through blocks on the fore top- 
mast stay, and through blocks on the bow- 
sprit. They may have buntlines. 

The spritsail has a halyard block strapped 
to it at the center, forward. It has clew line 
blocks strapped underneath about halfway 
out and to the other ends; brace pennants 
with blocks and garnet blocks; and between 
the clew line blocks and yardarms there are 
lift blocks above. 

The yard is parreled to the bowsprit like the 
topsail yards. The halyard, which is rove 
through the yard block and through another 
strapped to the boom end, is belayed to the 
cleat on the side of the bowsprit. 


[HE garnets are rove through other blocks 
near the bowsprit end. The lifts start at 
the forestay, reeve through the blocks on the 
yards, and through the blocks on the stay. 
The braces are similarly rove higher up the 
stay and finally lead through the blocks lashed 
to the headrails. The spritsail sheets have long 
pennants with their hauling parts starting at 
bolts near the break of the forecastle and 
coming aboard below the fore sheets. These 
sails also may have bowlines to haul them up 
snug. 

When all the gear is on, the braces should be 
rove off and hauled tight for whatever position 
is chosen for the yards—squared for the wind 
aft, or braced in for the wind on the quarter or 
ahead. The model, I think, looks best with 
the courses and one clew of the spritsail clewed 
up, but all may be set fully, all may be clewed 
up, or, indeed, they may be left off altogether. 

The anchors may be made from brass or 
lead, or bought ready-made. The shanks 
should be about 1) in. long with wooden stocks 
of about the same length. The latter are best 
made by shaping them, then splitting them in 
half, fitting them to the shank, and gluing and 
riveting them together again. 

The cables will be three parts of A cord laid 
up, with one end stapled into the hawse pipes 
and the other outside—hitched to the anchor 
ring. They are lashed to the fore rigging. 


Py XPERIENCE has taught me that flagpoles 
are always getting bumped and broken, so 
now I make them of rattan cane, which bends. 
The flags can be painted on thin white silk 
with water colors, using a spot of gum in the 


water to prevent the color spreading. Instead |. 


of hemming to prevent fraying, it is neater to 
run a line of thin shellac around the edges. 

The flag at the fore is white with the red 
(English) St. George's cross; that at the 
main has in addition the red diagonal cross of 
St. Andrew (Scotland) on a blue ground, with 
a thin white edging between the red and blue. 
This is not the present-day Union Jack. 

With a touch of color here and there to 
brighten up, and an occasional rub with 
pumice stone or very fine sandpaper to dull 
down, your model is complete and ready to 
start on her long voyage of conjuring up ad- 
venture and romance for you; to remind you of 
those hardy men and women who were the 
pioneers in the settling of the northern part of 
our country. Not for them was there a steam 
heated, electric lighted, floating hotel, driven 
at high speed by turbine engines, but only this 
sturdy little ship with which they braved the 
terrors of the Western ocean to uphold a con- 
viction and start life in a new country with 
incredible hardship but with liberty. 


Next month—an article by a naval 
officer on simplified sails for ship 
models. 
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which only men of giant strength can 
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duce the strength of the Progressive Sa Vi 


ake ofa su ~ Bes . oe NoM 
erman. Mul 
for your health’s sake or to astound Send O10 | 
do. In a few short weeks you will eas- u S e T Q 
ily, do stunts which now seem difficult 
--then real musclee and stren will be 
yours--and yours to keep. If you want ex- 
Exerciset by eliminating as many 
cables as you wish. Col 
reat resistance soas to build up Waa 
ig solid muscles, then use the 
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your friends with extraordinary feats 
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ercise to just keep in good sha) 
strength. 
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FREE INSTRUCTIONS 
We do not think it enough to send yoy 
exerciser worth double what we ask 
for a limited time, we will also include 
structions absolutely free. These inst 
tions are interesting and simple to follow, 
UR GUARANTE! 


Yo Ee 
The Giant Chest Expander is sold with 
guarantee that you will say itis the § 
you ever saw or your money back, 


$ FOR 5 CABLES 
$4 FOR 10 CABLES 

é $6 FOR 15 CABLES 

‘ $8 FOR 20 CABLES 

HOW TO ORDER--SEND NO MONEY 

Sign your name and address to | 


low and get your Giant Exerciser by ret 
mail. The price is made low because 





































want everyone to enjoy m 

strength at the lowest possible cost, 
Don’t Pay. more--order from us--get the 
most for your money. Use coupon now, 


























PaNGRESSIV 5 EXERCISER c or oo A A ee oe oe 
pen IVE EXERCISER Co. 
6007 Langdon Bidg., , 
Broadway and Duane Street, New York. 

Your 10 cable { ] Your 15 Cable § Progressin 
Please send f | Your 6 cable £} Your 26 Gable { Exerciser 
Check the Exerciser you want. It will be sent by returnmi, 
Pay postman introductory peice, plus few cents postage oom 
rival. If you are not entirely satisfied with your. exerciser jm 
may return it within 6 days and get your money back, 
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If you live outside the United States send cash with order, 
Sea SB BR BBB Re 

















RAINBO 

SPINNING AUTO LIGHT Just Patesd 
Red, white and blue. Red & Green for 
Spins with wind. Everybody wants on. 
ing like it—most beautiful li 
on auto, motorcycle, airplane, 
tor, mudguards, side or 
proof, self-lubricating—easily 













Design, Wor 
and finish of the! 
order are found iii 
Gerstner 
for 
Toolmakers and 


They please. Wi! 
free catalog. 





H. GERSTNER & 
555 Columbia St., 











with THE 


ARKOGRAF 


Protect Your 

Tools From Theft. write with elec- 

tricity any name or —— on the hard- 

est and ng ee ane apa 
any metal, like writing on pape 

4 vor pencil. Complete Outfit 


$3.50 Prepaid Anywhere. Interest- 
ing illustrated ewe lar free. Write to- 

a“ ARKOGRAF PEN CO. 
1171-A East Stark St., Portiand, Oregon 































make money. 
by millions at 
prices 
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: ing 
it. One is 40 es printed in colors, other 32 p 
fer Books 3 and 4. You will be surprised. Fite 
Rock Squab Company, 616 H Street, Meirose 
lands, Massachusetts. Established 27 yeart® 
ence, any bank or trust company. 









a 


eyes il 
trappe! 
wound. 
portan 
1 just as 
{nto al 
blood c 
the di: 
studies 
cident 


Imagin 
| fo. thos 
‘merely 


A sire to : 
living < 


discove 
and co 


| domina 


ing in | 


» pe 
scre 
Saw sc 
human 


iven ¢ 
lencef 


}about 1 


tions i 


| Their ¢ 


scopes, 
bucket: 
Far toc 
the thi 
gen ha 
that sa 
All tl 
or the § 
screen : 
the hu 
medica 
the Ro 
tures re 
it in dis 
I spe 
believe 
just ab 
With it 
of you 
sound 
interpre 


















July, y July, 1928 POPULAR SCIENCE MONTHLY 


Pe 1c Disen tak . 
Suiethaninae “TOOL-WISE 


: (Continued from page 38) 
into a hole in the stomach wall of a le ffi ¢ 
Seer who had survived a frightful gunshot Se ct the e cient 
wound. This a —— —, im- ss 
nt observations, thanks to this accident, b 
ee ss Harvey in an earlier day had looked B & C Adjusta le 
nto another wounded man _ agg | _ 
courses in our arteries and veins. Before ° . ‘ 
i ererery of Roentgen rays almost all This Amazingly Simple Wrench 
studies of anatomy, except for these rare ac- Is Readily Adaptable To Most 
cident cases, had been made after death. Ordinary Jole 
Imagine, then, what a boon this discovery was 
}fo those physicians who are not content with 
merely inheriting medical knowledge but de- : 
1 sire to add to it. Now they were able to study Something you seldom see.. A 
‘lying anatomy. One of their surprises was to ; 
discover the constant churning and writhing man who knows tools fumbling 
and contracting that goes on within the ab- 
1 dominal walls of men, a performance as untir- over a dozen wrenches to find Every handy man, shop man 


ing in the living as the pumping of the heart. ' 
the one to fita nut. Why bother? —_ and farmer needs this wrench. 

















HE first doctor who saw in a fluoroscopic 
screen the shadows of a stomach in action 


[saw something as previously remote from ust grab a B & C Adjustable. Ask your favori 
human intelligence as if he had suddenly been J & J y orite hardware 


ven a peek at the other side of the moon. Flick the adjusting screw. Jaws man to let you italien atin. 
Henceforth doctors were not required to go 


}about their work of finding out interior afflic- fit snug... Instantly you loosen if you're “TOOL-WISE” you 

tions in the manner of blind piano tuners. 
| Their ears had been made keener by stetho- the most stubborn nut. won't hand it back. 
scopes, and they had used strings and little 
buckets to pry into the behavior of stomachs. 


Far too often the surgeon’s knife had exposed 
the things hidden from their eyes; but Roent- BEMIS &q a ‘ AL : ( ‘O 
gen had placed at their disposal a magic eye e 
that saw through solids. P 

_All this does not mean that the corner grocer 125 Main Street 
or the garage man can look into a fluoroscopic 


screen and correctly interpret the condition of Springfield, Massachusetts 


the human organs shadowed there. Even 
medical men have to acquaint themselves with 
the Roentgenological appearance of the struc- 


tures revealed to them before they may employ 
it in diagnosis. 

I speak only for myself, of course, but I 
believe that any skilled Roentgenologist can 
just about tell your fortune with a fluoroscope. 


With it he can learn vital facts about the state war 
ime atta cut, nee ios| SAWS FILESGKNIVES STEEL 
sound health means sound fortune. Exact Se 
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interpretation of shadowgraphs on a fluoro- 
scopic screen calls for a fine degree of medical ’ 
skill, but it is a skill that increases steadily. : 

Reider, a German scientist, baffled by his in- ; | AVAILABLE ON 


Pins 


ability to distinguish clearly the stomach : 

shadow from that of the intestines, was ‘he Ee d WODACK 

first _ esr gentie the notion of administer- ti ALTA 

ing salts of high specific gravity to his patients. 

He used bismuth, which made a solid shadow . A iy dl 3 
re found isp | that gave the outline of the stomach. Fancy Vel 4-9-4", 
radii yourself trying to see in the twilight a sack KW 

pe made of transparent material against a back- PORTO 

= all ground of similar material. It is impossible; ie - SPEEDWAY 
ccaaniilll but if you fill the sack with a darker substance | * a ESKAY 
talog. its outlines and form become perceptible. . a uw Net 3 
RSTNER & Nowadays we place a patient against the fiber tL eee 4 ad 
mbia St., wall behind which is the X-ray tube, swing the 


suspended screen into position, hand him a 
{Pint or so of barium in solution, flavored 
. epee with pineapple, and then command 
im to drink. 


[8 THE aquarium tanks where captive fish 

are behind plate glass, as if in a show win- 
Ow, ON€ may see moving shadows swim into 
wew. Somewhat similarly does one see who 


s, now supph 


Watches in a screen illumined by Roentgen Nake Gy hose insure the 
-fays as the dark shadow of the-solution moves ae . 
wnward through the channel of the esoph- ectric” or portable 


agus. What happens thereafter is of im- 
portance to the individual under observation. 
the shadow begins to thicken and swell until 
ithas become the shape of a sausage fashioned 

a fishhook or a cow’s horn. The “contrast 
meal” the patient has been swallowing has “The Saw Makers” ass 


accumulated in his (Continued on page 112) BRANCH OFFICES AN SER : S$ “IN PRINCIPAL CITIES 
ESR | TL TR So RR SRSRNTN RONSON 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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Are you Trying to 
_ Drive Your Set with 
a PIGMY Motor? 


ge cabinet may be large and imposing. It 
may be made from the finest woods, and yet 
your set may be compared with a luxurious car 
with a 156 inch wheelbase and driven by a 20 
horsepower motor. The audio amplifier may be 
compared with the ignition; the ‘’B’’ supply to 
the motor in your automobile. 

A motor car is judged by its speed; its hill 
climbing record; its pulling power in san! and 
mud; its ability to ‘‘stand-up’’ delivering con- 
stant, smooth power for thousands of miles. 

A radio set today is judged by its ability to 
reproduce the music as ét is played, not ‘‘radioed 
music’’ with the inevitable loss of tones and 
overtones both in the treble and the bass. The 
audio amplifier is responsible for the tone ef- 
ficiency—the ‘‘B’’ supply is responsible for 
building it up and oliag the timbre which 
means the difference between mediocre and 
natural music. 

Your tuner may be the best on the market— 
give it a chance to deliver the fine music of 
which it is capable. Replace your audio ampli- 
fier with the AmerTran Push-Pull Amplifier. 
Replace your ‘‘B’’ Batteries or *‘B’’ supply 
with the AmerTran ABC Hi Power Box which 
supplies 500 volts DC plate current, and sufh- 
cient AC filament current to transform any set 
from DC to AC operation. Of course it may be 
used with the new AC sets. 








Use a power plant worthy of your set. The 
difference in tone efficiency is so great that 
words cannot describe it. It is the difference 
between a dull, cloud filled sky and the bril- 
liance of bright sunlight. 


Prices:—Power Amplifier. .......22+seecsceceecsecsss $60.00 
Fs EE IR o.oo. 6.5. co 00 cece cc cctece coo SURs 
Both without tubes 


Slightly higher west of the Rockies 


Both units licensed under patents owned or controlled by RCA, and 
may be bought with tubes. 


AMERICAN 
TRANSFORMER CO. 
Transformer Builders for over 28 years 
102 Emmet St. Newark, N. J. 


Let your ears tell you the difference. We will gladly arrange a 
demonstration for you at your dealer's store. Ne obligation of 
course. You owe it to yourself to hear what is possible in radio. 
Send us the coupon. 





AMERICAN TRANSFORMER CO. 
102 Emmet St., Newark, N. J. 


(] Kindly send complete information on the AmerTran 
Push-Pull Amplifier and ABC Hi-Power Box. 
(J Please arrange for demonstration at my dealer's. 


IN nas hi cadaewanonneeecccewnteanas 
Address... . 

Name... 

es —— ey ere 
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I Can Peer into 


Your Stomach 
(Continued from page 111) 


stomach. What will the stomach do with it? 
If there results a kind of rhythmic series of 
contractions whereby a thin stream of the 
darkest shadow is squirted into the beginning 
of the intestine, he is a lucky man. If there is 
an irregular spasmodic twitching of that 
sausage-shaped shadow it usually means that 
the patient has been stuffing himself with too 
much food, smoking too much, working too 
hard, and sleeping not enough. He is suffering 
from nervousness. 

An ulcer would reveal itself in that stomach 
as a protuberance on the shadow, because the 
barium would have filled the depression eaten 
into the wall of the stomach by the ulcer; but 
a cancer is seen asa bite out of that strangely 
swollen sausage because the X-rays pass 
through such malignant tissue but not through 
the barium in which its matrix is imbedded. 
At intervals that barium meal may be followed 
on its journey through the intestines, a column 
of shadow that tells a doctor more about an 
individual's digestion than could be found out 
in any other way short of an exploratory 
operation. 


([ HERE came to this country recently for a 
visit a Parisian physician named Forestier. 
It was he who first thought of putting into the 
lungs iodine suspended in oil as a contrast 
substance for the purpose of showing the 
diseased condition more clearly. There is a 
form of tumor that sometimes develops in 
the spinal cord. Removed, it does not come 
back, but if allowed to grow it will cause com- 
plete paralysis. Formerly surgeons had to 
open four or five vertebrae to find the tumor. 
Now they inject a few drops of iodine and oil 
into the spinal canal. In the fluoroscopic 
screen that blob of lipiodol, heavier than the 
spinal fluid, becomes a dark shadow that 
moves, as the patient is tilted, in the manner 
of the air bubble in the spirit gage of a car- 
penter’s level. If there is no tumor to ob- 
struct the way, the dark round shadow rolls 
smoothly to the bottom of the spinal canal. If 
there is a tumor, it obstructs the passage of 
lipiodol, and where the shadow stops, there is 
the place to operate. 


(THERE is almost no danger any more to the 
patients who submit themselves to fluo- 
roscopic examination by a physician who 
understands Roentgenology, because the 
studies are not prolonged. The danger 
menaces the examiner. I, and others who 
expose themselves every day, must take cer- 
tain precautions to keep those invisible rays 
from inflicting a burn that would be equally 
invisible until, after several years, it disclosed 
itself as an incurable and fatal condition. I 
must wear a leaded apron, lead glass goggles, 
and rubber gloves impregnated with lead as 
an armor against the lethal quality of this 
otherwise benevolent tool of medicine. Care- 
lessly dealt with, it might shorten the life of 
anyone rashly exposed to it. Wisely handled, 
it is going to add years to the average life span 
of life. In time to come everyone in civilized 
countries will go to a Roentgenologist and 
have his fortune told by means of these reveal- 
ing shadows at least once a year. 


Physicists, like physicians, are using 
X-rays to look into the vitals of indus- 
try and foretell its future. You won’t 
want to miss a remarkable article in 
this magazine next month telling of 
marvelous discoveries about the inte- 
rior structure of metals, and how these 
discoveries are being used to make bet- 
ter machinery, airplanes, and. auto- 
mobiles. 
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On. the trail 


of trouble 


WHEN you're hunting down 
the reason why the wheels 
won’t go round, you need tha 
very best of mystery-solvers— 
a good flashlight. With you, 
Eveready on the job, there's 
a bright, watchful eye of light 
at your service, searching out 
the dark places that hide the 
important clues. 

Steal a lap on trouble, with 
the flashlight habit. An Ever. 
eady will start you. And Ever. 
eady Batteries will keep yoy 
well supplied with the most 
light a flashlight can hold, } 
They’re loaded with light, 
They Say it with Service 
They’re the kind of battery 
every flashlight ought to hold, 
Get genuine Evereadys. 



















i 23 Saxophone gives you these extra fe: 
Saxophone $i tures—Snap-on Pads, greatest im 
BOOK provement, eas bedrm y=. 
tomatic OctsveKey—pertd 
} ‘omatic Octave 
Story f the 4 Scale Accuracy— convenient 
ee on oe f key arrangement. 
of all Bues- Be Popular Socially 
——— rn Earn Extra 
and many 
prominent vit a sweet-toned Bastia, 
= — astonish and please you. 6 
Cc = t 4 ins any other instrument in 
first lesson are interested. 
a —_— Buescher Band Instrument(s 
2521 Buescher Block, Elkhart, Ind 




















NEW 1 1/2-ft. Cross-Atlantic 
Silver Sea Gull model ** 

*’ Spirit of St. Louis Mon- 
opi ie. Special Introductory 
ee 2 © ¢ ¢ 0.6 3. 
Rises from ground and_flies Bh 
or more by own power. Entire mot 

hs finished in Brilliant 
Scientifically designed to the last detail. Even 
himself is at the controls! Very educational! Decided): 
sational performer! Thrilling fun as it zooms aw: 
king, turning, soaring before ——< to earth. y constroctia 
set, all difficult put together in evening without te 


0) . 
complete materials, including six-inch propeller ustable 
full directions, postpaid, U.S. $1.00; Canada $1.20 m 













quecnntecd or return outfit in five days and receive money 
ler yours NOW! Model Aircraft Co., BoxH, Chillicothe, 


FA LIP-ZIP SHOOTH 


/ LET’S GO, BOYS: 


. Hunting, fishing or camping, Wie 
ever you go you will need s 
Shooter, elastic and lasting wa 
plenty of pep and force, scien 
and practically made. See your desler! 
he can’t supply you, order from us 


Shooter 35c or three 
for $1.00, send stamps, 
coin or money order. 
AUTOMATIC RUBBER 
Ssinwste se: Calta 


Coiumbia, S.C. 
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How ‘“‘Bootleg’’ Gas 


Ruins a Car 
(Continued from page 70) 


run it on anything you want. But just re- 
member that there’s no such thing as ‘pure 
gasoline.’ All gasolines are mixtures—of 
liquids that are chemically different. Some 
kinds of gas are made up of liquids that evap- 
orate real quick, and your motor starts easily 
when you use them; others don’t burn so well. 
And into bootleg gasoline go a lot of heavy, 
cheap, hard-burning oils. A good part of it 
never burns, but gets down in the crank case 
and dilutes the lubricating oil. The explosions 
have no snap, so you have to open the throttle 
fairly wide to get ordinary driving speed. Also, 
the heavy compounds turn into carbon and 
mmy deposits. 

“You get less mileage with bootleg gasoline,” 
Gus continued, “‘so the cheaper price doesn’t 
mean anything. The car starts harder, es- 
pecially in cold weather, so you get more wear 
on the starter motor and the battery. The 
excessive crank case dilution means you either 
have to change your oil oftener or you wear 
out the moving parts faster; and to top it all, 
the cheap, bootleg gasoline probably contains 
sulphur. This turns into acid when burned in 
the cylinders and causes corrosion and extra 
wear, especially on the cylinder walls, piston 
rings, pistons, and valves.” 


HY should they want to substitute the 

heavier liquids if they don’t burn well?” 
asked Craddock. ‘And it ought to be easy 
enough to filter out the sulphur.” 

“The heavier oils down to kerosene and even 
below that—the kind of stuff suitable for use 
in oil burners—are used to dilute the mixture 
and make it cheaper. And you can’t just filter 
the sulphur out like straining dirt out of water. 
It takes a costly chemical process to get rid of 
the sulphur, as the big refining companies can 
tell you. 

“Maybe you're right,”’ Craddock grudgingly 
admitted. *‘I do have to adjust my carburetor 
every few days, and now that I think of it, 
I’ve had to adjust for less gas each time I’ve 
bought expensive gas. 

* And I'll bet the oil in your crank case is 
diluted till it has no more body than so much 
dish-water!’’ asserted Gus. 

Craddock, now thoroughly alarmed, decided 
to have his crank case drained. The lubricating 
oil flowed out swiftly, and proved but little 
thicker than kerosene. 

“You win, Gus,’’ Craddock grunted as he 
inspected the black, smelly liquid, “but how 
am I to tell when I’m getting good gas? It all 
looks alike, and you say that some of the worst 
bootleg gasoline comes out of pumps that are 
labeled with standard brands.”’ 


HENEVER you can, buy your gas near 

home where you know the dealer is 
honest,”” Gus recommended. “Jim Barrows, 
who has a filling station out near your place, 
is as square as a die. He’ll give you what you 
pay for. Then if you have to buy gas on the 
road, find a filling station that’s run by a re- 
fining company. Whatever you do, stay away 
from these pumps stuck in front of candy 
stores, hot dog stands, and so on. 

“The special, high test gasolines and ethyl 
gasolines that cut down the knocking save 
wear on your motor, especially on the connect- 
ing rod and wrist pin bearings, and you actu- 
ally get more mileage. You won't need to have 
the carbon scraped so often and you’ ‘ll be able 
to go faster on the level and up hills.” 

“By cracky, it ought to give new life to this 
bus if it will do all that,’ Craddock observed 
enthusiastically. 

“Tt does if the motor is in good mechanical 
condition,’ ’ agreed Gus. “But no gasoline i is 
going to cure leaky valves, bum compression, 
and bad ignition. You can’t cure broken bones 





with medicine, you know!” 
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JOHNSON HAS GIVEN WINGS TO WATER TRAVEL 









KIMMING close to the water in a Johnson 
powered boat gives a sensation of swift- 
ness far beyond actual speeds. Not until you 
have sat at the throttle of a Johnson and felt 
this winged speed, tinged with daring, can you 
know what boating really is. 

Write for the booklet “What You Should 

Have in an Outboard Motor” FREE! 


JOHNSON MOTOR CO.. 2563 Pershing Rd., Waukegan, III. 
Export Division: 75 West St.. New York City 
IN CANADA 
Canadian Johnson Motor Company, Ltd., Peterborough, Ontario 
Distributors: Peterborough Canoe Co., Peterborough, Ont. 
Hoffars, Ltd., Vancouver, B. C. 


Johnson 


Outboard Motors 
Se, SS 


WORLD’S LARGEST MANUFACTURER OF OUTBOARD MOTORS 


5 models of Johbnsons— 
including family, fish- 
ing and racing types; 
$115 to $275. Sold on 
free trial and payment 
blan. All prices F.0.B. 
Waukegan, Lil, 
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entyen have a figh C bi t 
chain. , be an id Shop 
Send No Money Just name 
Erishotion GUARANTEED or once’ Back, No. 10 

ESTON MANUFACTURING CO., $290 
P. ©. Box 688-S Birmingham, Ala. , 

with Motor 












You ought to have 
this handy Parks in 
your shop. Compact, 
complete machine de &@ 
signed like a big production outfit at 1/5 the cost. 
Fits in a corner of your basement. Does any kind 
of cabinet or joinery work. Write for circular. 

The Parks Woodworking Machine Co.! 
1547 Knowlt 


on St., Cincinnati, Ohio 
Canadian Factory: 208 Notre Dame East, Montreal 


A SHIP MODEL FOR $4 28 


Build an exact aoe of the historic 
Santa Maria, th ayflower or the La 
Pinta with your own hands. We will 
furnish the / complete for only 
$4.98 plus few cents for postage. 
> No tools needed except a small hammer. 
Patts for the Constitution (Old Iron- 
sides) may be had for $6.98. Write for 
our illustrated catalog. 


MINIATURE SHIP ty 
Dept. 0-9, 3818-24 Baring St., Phila., Pa. 
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ATHLETES 
SUPPORTER 


© B. & B., 1928 


*One, two, three . . . bend, stretch” 


3..snap! A wrenched cord!... Pain 


. +. Disablement. All a pow cul- 
ture authorities are agreed that it is 
folly to take exercise of any kind... 


without the protection of an athletic 


supporter. 


Wear a PAL. There’s danger even in the 
mildest exercise, if sensitive cords and 
vital nerves are left unguarded . . . The 
PAL is cool, light, porous and washable 
and extremely flexible. Standard equip- 
ment with America’s champion athletes 
... At all drug stores ... one dollar. 
{Price slightly higher in Canada. } 


A PRODUCT OF 


Bauer & Black 


CHICAGO... 


The suspensory for daily wear 


100 POWER 
MICROSCOPE 


Study wonders of insect, 
plant and other unseen $ 50 


worlds. Invaluable to Boy Scouts 
and experimenters. No toy buta 
real instrument, with imported 
lenses and mirror, complete in 


250 POWER 
MICROSCOPE 


Laboratory Type for Physicists, ¥16°° 









A 
/ 


4 





Dentists, Doctors and general 
professional work. Has quick 
adjustment by knurled nuts 

both sides of tube. Special device pro- 
tects slides from breakage. Triple di- 
visible objective gives different powers 
and large clear field of great depth. 
Square stage with clips. Adjustable 
iris diaphragm with plane and convex 
mirrors. Adjustable stand. A precision 
microscope complete with handsome 
Case. Catalog Free. 


Apparatus i ing Co., 
Dept. B, 342 ison Ave., 
New York City 
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Also makers of the famous O=P=C 








Germany—Olympic Dark Horse 


(Continued from page 23) 


200-meter events. At the top of our list I 
place Charley Borah, of the University of 
California and the Hollywood A. C., national 
champion at 220 yards, and intercollegiate 
champion at 100 and 220 yards. Borah, 
Roland Locke, and Jackson-Scholz look like 
our best bets. 

In both sprints Germany will be our most 
dangerous rival. The German ace is Helmut 
Koernig. In Leipsic two summers ago I 
timed his 100-meters in ten and three-tenths 
seconds, a _tenth-second under Charley 
Paddock’s official world’s record. 

In the 5,000-meters the Finns, with Paavo 
Nurmi, Willie Ritola, and Kinunen, seem 
likely to get the lion’s share of the points. 
Our best hope, I think, is Leo Lermond. In 
the 10,000-meters it looks Jike Nurmi first, 
Ritola second, and the rest of the field no- 
where. Perhaps our Indian, Phil Osif, will 
gather in a point or two. Russell Payne, 
formerly of the University of Pennsylvania, 
looks like our best bet in the 3,000-meters 
steeplechase. Ritola probably will win, with 
Hodge, of Great Britain, second. 


HE first Marathon I had the pleasure of 

watching was the twenty-six-mile jaunt 
in St. Louis in 1904, and I’ve never heard 
anyone say it lacked excitement. The 1904 
Games weren’t much more than glorified 
American championships, but there were a few 
foreign competitors and one was Felix Cara- 
vajal, a little, dusky Cuban. 

No plutocratic athletic association sent Felix 
to St. Louis via steamer and Pullman. He did 
his training by running around a dusty square 
in Havana,while his brother held a tin cup for 
offerings of sport-loving Cubans. After a 
while he had enough to pay for his ticket to St. 
Louis, where he ran the other Marathoners 
dizzy. At the end of eighteen foot-blistering 
miles, when he had a comfortable lead, he 
picked up three or four green apples that lay 
under a tree, and ate them as he ran on. A 
mile down the road terrible cramps seized him 
and he lay helpless and watched runner after 
runner pass on down the dusty path to glory. 


HILE little Felix lay suffering, Fred Lorz 

was supplying the comedy relief. Lorz 
dashed gallantly into the stadium and across 
the finish line and was crowned with laurel 
by Miss Alice Roosevelt and photographed in 
various graceful poses. Then it developed 
Lorz had hopped aboard a truck and ridden 
ten miles. The laurel was placed on the per- 
spiring brow of a gentleman named Hicks who 
had run all the way. 

This year’s Marathon winner? You can 
pick him as well as I. But it would be glorious 
if our veteran Clarence DeMar should crown 
his remarkable career with an Olympic victory. 
He has as good a chance as anyone. So has 
Whitey Michaelson. So has young Myles, of 
Nova Scotia—and Stenroos, the Finn who won 
in 1924. 

One of the interesting things about the big 
weight men is that they are so good at “‘start- 
ing something.” It was gigantic Ralph Rose, 
biggest and greatest of shot putters, who at 
London in 1908 ‘“neglected’’ to dip the 
American flag he was carrying in the parade 
when he passed the box occupied by the King 
of England. Afterward he explained that he 
“forgot it.” If so, his forgetfulness caused 
what was almost an “international incident.” 

Another interesting thing about the big boys 
who toss the heavy weights is that they seem 
to go on forever. There’s Matt McGrath. 
He’s over fifty, and a captain in the New 
York police, and he’s been on four Olympic 
teams—and he’s out to make his fifth. I 


think he’ll do it. He’s a hammer thrower, with | 


a 


an Olympic championship and three Olympic 
seconds to his credit. We have an even chance 
of winning the hammer throw. 

Herbert Schwarze, John Kuck and—if he 
competes—“ Bud” Houser look like our best 
in the shot put. We have a good chance for 
first. Houser will have an even chance in the 
discus throw. Krenz, our national champion 
last year, should be good for a place. 

With Charley Hoff, the great Norwegian 
pole vaulter, Sabin Carr, of Yale, world’s 
record holder, will have at least an even 
chance. With Hoff out, we should win both 
first and second. 


Fek the broad jump, I’m banking on our 
DeHart Hubbard. He’s the only man in 
the world who can jump twenty-five feet con- 
sistently, and he often goes over that. Harold 
Osborn should win the high jump, with Burg, 
of the Chicago A. A., second. 

We will take eight quarter-milers to Amster- 
dam—four for the 400-meters, and four for the 
1,600-meters relay. 

Great Britain will be our strongest rival in 
the 400-meters. D. G. A. Lowe, who has run 
440 yards in forty-eight and four-fifths seconds, 
is the best of the Englishmen. Joe Tierney, of 
the New York A. C., who has done forty-seven 
and nine-tenths seconds, should be our bright- 
est star. We have an even chance for first, 
and we should get an even break on points. 
We should win the 1,600-meters relay race, 
although Great Britain and Germany will be 
strong contenders. 

Fifteen hurdle events have been held since 
the revival of the Games in 1896, and we have 
won fourteen of them! This year we should 
repeat. 

In the shorter hurdle race, Germany again 
looms dangerous. In Trossbach the Germans 
have one of the world’s best high hurdlers. 
But I doubt if he can keep up with Americans 
such as Monty Wells, of Dartmouth, Inter- 
collegiate A. A. A. A. champion; Werner, of 
the Chicago A. A.; Dye, of California; Baskin, 
of the New York A. C.; and Reynolds, of 
California. I’m counting on first place, and 
better than half the points. 


N THE 400-meters hurdles, we should win 

both first and second. F. Morgan Taylor 
probably will be our headliner, with Johnny 
Gibson, and Spencer of the Olympic Club of 
San Francisco not far behind him. 

In the Decathlon, the ten-event competition 
for all-round athletes, Yrjola, of Finland, who 
last year bettered Harold Osborn’s world’s 
record, is the logical favorite. Fait Elkins, the 
Indian student at the University of Nebraska, 
looks to be one of the best of our men, and 
Berlinger of the University of Pennsylvania 
has great potential possibilities. 

In this year’s Games, I look to see our ath- 
letes win about as many firsts as in 1924, but 
I’m doubtful about their scoring as many poinis, 





*“How on earth do they stand it?” 
you ask, as you listen over the radio to 
the description of terrific blows ex- 
changed by boxing champions. Next 
month an expert who knows all the 
fine points of the game will tell the 
answer in this magazine. What makes 
boxing champions—how they harden 
themselves to withstand punches that 
would fell an ox—why their training 
differs from that of any other contest— 
how the knockout blows are delivered— 
these and a dozen other secrets of the 
world’s most exacting sport will be 
revealed in an article which you will 


find almost as entertaining as the big | 
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NEW 
‘rapered Rheostat 





Resistance wire is wound with 
graduated increased spacing on 
tapered strip. 

Gives current variation approx- 
imating a straight line. Permits 
even control throughout entire ro- 
tation of knob. Particularly suited 
for A. C. circuits. 

Also potentiometer types. 
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THIS 132 PAGE 
RADIO CATALOG 































Containing 75 
radio hook-ups, 
500 illustrations, 
1000 articles. 
Wholesale Prices 
Build your own with Rasco parts. 
The lowest prices in the country. 


Radio Specialty Co., 96-P Park Place, New York, N.Y. 















AMPERITE 
alone keeps tube filament voltage con. 
stant despite variationsin “A” supply. 

Tube efficiency demands it, In 

— with battery eliminators, 
tes hand rheostats. Simplie 
fies wiring. — Amperite 
Book of latest construction data 
and circuits. Write Dept. P.S. 7 


RADIALL CO., 50 Franklin St., New York 


PERITE 


REG VS FAT OF 


git ELE ARIUST ED” Rhvatet 
3Q Days ays Free Trial > 
onallMEAD Bicycles itm 


New 1928 Models now ready for po te di- [A 
rect from our factory Astonishin; — prices bea 
terms. Do not til 4 =. { 


you 
AGENTS WANTED to ride oma exhibit 
rir res wheels, moe, bo models $21. 
grees. lamps, horns, vinmpent tat 
usual es. Send jo Money. 
IPOS hai una prices prices and terms. 


Mead (2 comm free catslog 
foreign Work! 


Like to Travel—Does Romantic, Wealthy 
South America call you? Unusual oppor- 
tunities fox young men. American em- 
ployers. Fare and expenses furnished. 


BIG PAY. Write for Free List. 
SOUTH AMERICAN SERVICE BUREAU 
14600 Alma Avenue _ Detroit. Michigan 


VICTOREEN 
Super Coils 


Send for Folder and Free 
Blue Print describing new 
A.C, Circuit 


Geo. W. Walker Co. 


2825 Chester Avenue 
Dept. B Cleveland, O. 
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Here Are Correct Answers 
To Questions on Page 60 


1. This was the national game of the Aztecs 
and of some of the previous peoples of Mexico. 
Nearly 1,000 years ago these people had built 
great stone ball-courts, with curved stone rings 
at each side, through which the ball had to be 
put. One such survives at Chichen Itza, in 
Yucatan. The game has survived among the 
natives in the mountains of western Mexico. 
It is called “hip ball,’ because the ball is com- 
monly driven by a blow of the hip. 


2. Mainly in the island of Trinidad. The 
plants from which the genuine bitters are pre- 
pared are natives of this island. 


3. Nowadays varieties of this red pepper are 
raised in many parts of the world, but origi- 
nally it came almost entirely from Cayenne, 
now called French Guiana, on the northeastern 
coast of South America. 


4. A good deal of radium is now produced 
from ores obtained in Colorado, but the orig- 
inal source, and still one of the largest, is the 
mineral named pitchblende, mined in the 
Joachimsthal, a valley in Bohemia. 


5. While the Gulf Stream is flowing eastward- 
ly across the Atlantic Ocean to warm England 
and France, a stream of ice-cold water from 
the polar regions is descending west of Green- 
land and bathing the coast of Labrador. Ac- 
cordingly, Labrador, while in the same latitude 
as London, is much colder. 


6. In the most inaccessible part of south- 
eastern Utah are great natural bridges, vast 
stone arches hollowed out of the sandstone of 
the region by the action of water and wind. 
The largest was well known to the Indians 
as “The Rainbow Turned to Stone.” 


7. Considering both height and the amount 
of water that falls, this distinction must go 
to the famous Victoria Falls on the Zambesi 
River, in Rhodesia, South Africa. These falls 
are some 400 feet high, more than twice as 
high as Niagara. The river is over half a mile 
wide where it falls into the gorge. 


8. The islands of Japan. Japan also possesses 
fifty-one active volcanos, more than any other 
country in the world. 


9. In Australia there lives a lizard called the 
hatteria. It is only a few inches long, but if you 
saw an enlarged photograph of one of them, 
you might mistake it for a reconstruction of 
one of the dinosaurs fifteen or twenty feet long 
that lived in earlier geologic times. 


10. The Dead Sea is believed to answer this 
description. This sea has no outlet. Its water 
is almost saturated with salt. No fish can live 
in it. 


11. Over a great part of the area of the 
southern states a bird’s-eye view would show 
you thousands of raw gashes cut into the 
valley slopes and the hillsides by soil wash, or 
erosion. The cutting of the trees left the soil 
exposed so that rain could wash it away. Hap- 
pily, steps now are being taken to remedy this 
condition. 


12. This famous area of swamp land is in 
southeastern Virginia, south of the city of 
Norfolk. At a few places in it small farms have 
been reclaimed. 











CHROME, a preservative, 
guards power when your 
Burgess Battery is not in 
use. Thus extra life and 
service are added. The 
valuable properties of 
Chrome in lengthening 
battery life were long 
known to scientists, 
but it remained for 
Burgess engineers to dis- 
cover the secret of util- 
izing Chrome in battery 
construction. This pat- 
ented feature, combined 
with others of equal 
importance, make 
Burgess Batteries more 
dependable and more 
economical for radio, 
ignition and flashlight. 


BURGESS BATTERY 
COMPANY 


General Sales Offices: CHICAGO 


In Canada: Niagara Falls & Winnipeg 


BURGESS "SUPER B” 
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Advertising 


GET into ag RL yo) quickly at home. Ex- 
perience unnecessary. plan. No text books 
4 Practical work. old “established school. Send 

and address for interesting free booklet. Page- 
Davis School of Advertising, Dept. 174-B, 3601 Michi- 
gan, Chicago. 











Advertising Services 


ADVERTISE in 24 metropolitan dailies, 24 words, 
$15.00. Helpful Guide listing 1000 es 4¢ 
stamps. Wade Company, Baltimore Bldg., cago. 

24 WORDS,-151 rural weeklies, $6.04. Streets 
4112P Hartford, St. Louis, Mo. 


ALL» Advertisers should not be without the im- 
portant facts on Money Making. Write today for the 
uick-Action Advertising Rate Folder’’ which contains 
information of value to you. If you are anxious for quick 
rofit returns, do it now! Address your inquiry to: 
anager, C fied Advertising, Popular Science 
Monthly. 243 Fourth Ave., New York. 
ADVERTISERS: Your “Ad” in 277 Rural News- 
pers, 28 words, $10. Other. bargains. Lists Free. 
oberts’ Agency, Forreston, Ill. 




















Authors—Manuscripts 


WRITE Short Stories. Criticism, Revision, Typing, 
pears. Hursh Service, Dept. 3, Box 1013, Harris- 
urg, Pa. 











cAutomobile Accessories 


SPINNING auto light—Red, white and blue. Red 
and green for cowl. Most beautiful light in the world. 
Everybody wants one. Just patented. See page 110. Any 
auto. Pay mailman $1.50 plus postage for sample. Go 
Light Co., 74 Milford Ave., Newark, N. J. 











Aviation 

THE American School of Aviation announces a new 
correspondence course in Mechanics of Aviation. A 
thorough training in Practical Aeronautics. American 
Behool lot Aviation, Dept. 6741, 3601 Michigan Ave., 

Illinois. 

EST Best Catalog Model Airplanes, Parts, 
Guoeies: 5¢e Soe Ideal Company, 21 West 18th 
Street, New York. 

FLYERS, Students: Send 25c coin for our complete 
illustrated course in designing, building and flying. 
James Aircraft. 1029 Walnut Street, Allentown, Penna. 

“SKYWARD HO."’—New book by Derek White on 
your future in Aviation. Opens road to career, fam-, 
fortune. Sent free—write at once. Parks Air College, 
215 Missouri Theatre Bidg., St. Louis, Mo. 

MODEL Plane and Motor. hoa ie construction 
details and plans for 4-ft. fly: Monoplane and 
Gasoline Motor. Consisting Of Sar rae a Dasate, $2.00. 
8S. & E. Engineering Co., Dept. A., Ottawa, 

BUNDLE of model aero —z material. Jatt sizes 
wood, reeds, bamboo, rub band. Also circulars on 
free three-foot plane. All for dime (coin). Aero Shop, 
3050 Hurlbut Ave., Detroit, Mich. 

FLYING. Instruction gomginte. Two lessons, $1.00 
each. Church, Box 2518, San Francisco. 

ADVICE in Glider and Airplane Construction. Price 
list of Blueprints 25 cents. Paul Schroeter, 319 Colby- 
Abbott Bldg., Milwaukee, Wis. 



































Bending Machines 


THE Famous’ Hossfeld ‘“‘Wrenchless’’ Universal 
Iron Bender is the last word in bending machines. Bends 
metal cold or hot into most any conceivable shape, in- 
cluding Eye Bolts and —— Spring Eyes. Bends 
up to 1” bars or 1% pe cold. Thousands in use by 

classes of Soa = the smallest shops to the 
largest railway systems. Write for circular and prices. 
Hossfeld Mfg. Co., Winona, Minn. 


Blue Prints 


TO THE man who has a Home Workshop and likes to 
work with tools, Popular Science Monthly offers the 
opportunity to purchase blue prints riving details of the 
construction of useful articles for the ag The follow- 
ing are a few of the blue prints available: No. 15, Work- 
shop Bench, No. 17, a Mah any Chest, No. 41 
One-tube Radio Set, No. 42, Radio Receiver with ges 
stages of amplification No. 43, Four-tube Radio Re- 
ceiver, 44 and 45, Modei Pirate Ship, 46 and 47, Spanish 
Galleon, 48, ModelE Sailing Yacht 50, Airplane 
model, "51. 52 and 53, Clipper Ship. $4 : and 55; Five-tube 
Radio set. Send 25c¢ for each blue print you wish to 
uous, re Monthly, 242 Fourth Avenue, New 
York, } ° 




















Boats and Launches 


BUILD your own boat. Outboard motor speedster, 
runabout, cruiser, row or sai) using our knock-down 
materials. 55 Models. Send 25c for catalog. Brooks 
Boat Co., Inc., Salt Street, Saginaw W.S., Mich. 


Books and Periodicals 











Rates 30 Cents a Word. A 10% discount is 
allowed on all contracts for six consecutive inser- 
tions. Advertisements intended for the September, 
1928, issue should be received by July Sth. 
Submit details of proposition with order. 








Books and Periodicals 


JUST off the press. Thoroughly revised; down to the 
minute with much new material never published; greatly 
improved and enlarged; no advance in price. Fourth 
Edition, “ o Theory and Operating,’’ by Mary Tex- 
anna Loomis, President, Loomis Radio College; member, 
Institute of Radio Engineers. Nearly 900 pages. Over 
700 illustrations. Beautifully bound in flexible red craft 
leather, stamped in gold. Complete text and reference 
book on radio; special chapter on ‘‘Aircraft Radio’; 
much European material added, especially British. Ever 
since publication of first edition in 1925 this book has 
been used as a text by practically ail the leading radio 
schools in the United States and Canada, also many uni- 
versities, technical colleges and high schools, and all 
Government radio schools. Recognized as America’s 
standard radio text book. Contains wealth of practical 
and systematically arranged information. Different 
from other works on the subject; is understandable and 
interesting—not just page after page of dry theory. Fills 
a long felt want in the line of radio text and reference 
books. Is alibrary initself and you should have a copy, if 
interested in radio. For sale at nearly all bookstores in 
United States, also in Shanghai, China; London, Eng- 
land; Melbourne, Australia; Wellington, New Zealand; 
Calcutta, India; Honolulu, T.H.; Manila, P.1.; Van- 
couver, B.C. Price $3.50. Buy of your bookdealer, or 
send check or money order for prompt delivery to Loomis 
Publishing Company, Dept. 22, Washington, D. C. 








BOOKS, Magazines, Art Publications in French, 
English, Spanish. Photo novelties, samples, etc., lists, 
20 cents stamps. Villaverde Co., "Dept. 205, Box 670, 
Havana, Cuba. 








Business Opportunities 





LEARN the collection business. Good income; quick 
results. Interesting booklet, “Skillful Collecting,” frec. 
Oe Collector's Association, Science Building, New- 
ar 0. 


BECOME a Foot Correctionist. A New Profession 
not medical nor chiropody. = the trade you can attend 
to; many are making 0 $10,000 yearly, yd terms 
for training by mail, no yo capital needed or goods to 
buy, no agency or soliciting. Address Stapheneen Tabere- 
tory, 10 Back Bay, Boston, Mass. 

USED correspondence school courses sold on re- 
ee gems basis. Also rented and exchanged. Money- 

ack guarantee. Catalog free. (Courses bought.) Lee 
Mountain, Pisgah, Alabama. 
INVENTIONS commercialized. Patented or un- 
atented. Write Adam Fisher Mfg. Co., 183 Enright, 
it. Louis, Mo. 


PRINT 250 signs or pictures an hour without press, 
ype or machinery. Sample and particulars 10c. Sartco, 
Ree Springfield, Ohio. 














Chalk Talks 


LAUGH producing program, $1.00. Catalog free, 
Cartoonist Balda, Oshkosh, Wisconsin. 











Chemistry 


PRACTICAL Chemistry. Big Anniversary issue just 
out. See it for 10c coin. Practical Chemistry, Lake 
Andes, 8. Dak. 

SfUDY Spectrum Analysis, Director vision spectro- 
scope $5.00. Other models, write. Scientific Specialties 
Co., Madison, Ind. 

CATALOG listing 2500 illustrations, laboratory 
apparatus, 5000 chemicals and 1000 scientific books sent 
on receipt of 50c. Laboratory Materials Company, 641 
East 71st St., Chicago. 


Distributors Wanted 


DISTRIBUTORS for New Inve :tion—Bingo Vacuum 
Hat and Coat Hanger—(described Page o, May Issue 
Popular Science). Sensational selier. le 15e 
Postpaid. Super Novelty, 98 Fark Flace, wee ew York, 


Dogs, Birds, Fish 


BEAUTIFUL registered buli pups, $15. Bulldogs, 501 
Rockwood, Dallas, Texas. 



































Education and Instruction 


DON’T prepare for any Civil Service examination 
without seeing our free catalogue. Columbian Corre- 
spondence College, Washington, D. € 


“DOUBLE entry Sestipcosing mastered in 60 hours 
with 8 keys; guaranteed; diploma."’ International Book- 
keeping Institute, Desk 10, Springfield, Mo. 

LABORATORY experts earn $300 to $500 monthly, 
pens J microbiology, bacteriology, _—— Degrees 
granted, 7l-piece outfit free. I prospectus. Int. 
» ollese ‘of Microbiology, 722 ¢ aiumet Ave., Hammond, 

















Engines— Motors—Dynamos 


MAKE Electric Motors—half and one horse-power, 
A. C. induction motor winding mode!s show connections 
plain sight. Learn quick, easy. Dept. B, Gaines Bros., 
Gainesville, Texas. 











Financing and Marketing 





ORGANIZE and Finance Your Business. Bond Issues 
Negotiated. United Brokerage Company, 145 N, 
Clark St., Chicago, Ill. 


WILL Finance and Market New Products. An 
organization of sound financial responsibility and wide 
selling experience seeks specialties or novelties with 
wide sales appeal. Prefer articles in production and 
ready for national marketing, but if necessary will 
finance manufacturing too. Write in detail. Maddes- 
— Company, 19 West 44th Street, New York 

ty. 











ONE of the biggest mails on earth. Sent to any 
address for 10c. Louisiana Distributing Service, Dept. 
PMX, Harmon, La. 


SUCCEED With Your Own Products. Make them 
ourself. Formulas, Processes, Trade-Secrets. All lines, 
Catalog, circulars free. C. Thaxly Co., Washington, 








MIRRORS Resilvered at Home. Costs Less 5 cents 
per square foot; you charge 75 cents. Immense profits, 
—— autoparts, reflectors, tableware, —. refinish- 
ng metalware, etc., outfits furnish Details Free. 
Write, Sprinkle, Plater, 94, Marion, Indiana. 


THIS Advertisement may make you Thousands of 
a if you'll write immediately for my “Eyc- 
"* Literature describing Guaranteed Formulas; 
Valuab le Trade Processes, Money-Making Information 
how to easily make the World’s Best-Selling ef ta ties, 
Alllines. Investment Small. Profits —. Start in 
your Home, Room or Office. Make the G Money 
~~ re entitled to. Dr. Liscombe Miler t Chemist, 
Tampa, Florida. 





For Electricians and Helpers 


THE Electrician's Wiring Manual, By F. E. Seng- 
stock, E. E. Contains all the information needed for the 
= installation of lighting and power systems in 

ouses and other buildings. It completely covers inside 
electrical wiring and construction in accordance with 
os National Electric Code. Pocket size—tiexible bind- 

8 pp. Price $2.50. Popular Science Monthly, 
250 Fourth Ave., New York City. 











For Inventors 


UNPATENTED Ideas Can be Sold. I tell you how 
oné help you make the sale. JTree particulars (C‘opy- 
ighted). Write W. T. Greene, 805 Baltic Building, 
Washington, >. 
INVENTIONS _Commercialized. Patented or 
a. Write Adam Fisher Mf. Co., 183 Enright, Bt 
3, Mo. 











ALL Advertisers should not be without the im- 
portant facts on Money Making. Write today for the 
“Quick-Action Advertising Rate Folder’’ which contains 

information of value to you. If you are anxious for quick 

rofit returns, do it now! Address your inquiry to: 
anager, Classified Advertising, Popular Science 
Monthly, 250 Fourth Ave., New York. 


* PATENTS procured; Trade Marks Registered—A 
comprehensive, experienced, ony service for the pro- 
tection and development of your ideas. Preliminary 
advice gladly furnished without charge. Booklet of in- 
formation and form for disclosing idea free on request. 

McCathran, 201 Owen Bldg., Washington, 
D.C., or 41-Z Park Row, New York. 


BIG bunch mail. Year 15c. Magazines, catalogues, 
Kentucky Agenc ', Covington, Kentucky. 


HAVE Your own manufacturing business. Our 

ake quick selling, large 

profit, small capital specialties. ‘A180 will analyze any 

sample—show you how to make it. Cut prices this 

month. Send for a C. A. Black & Co., 1140 W. 6th 
St., Cleveland, Ohio 














WHAT the Radio Buyer should know—a 24-page 
booklet with full information on selecting and operating. 
Price 25 cents. Popular Science Institute, 246 Fourth 
Ave., New York. 





HUNTING, trapping and fur farming. Send 10c for 
3 monthly issues. Hunt 
Summit Hill, Ohio. 


ting and Trapping Magazine. 





STOCK Privilege “trading offers large proay, $150 up 
sufficient. Write Paul Kaye, 11 W. 42nd St., New York. 

SIGNS, Showcards Easily Painted wy, Anyone, 
Samples for Stamp. John Rahn, D2118 Neva Ave. 








DIE "CASTING MACHINES. Industrial, Miniature. 
Byrd. 318 Reed, Erie, Pa. 





I AM in touch with hundreds of moneyed men and 
manufacturers who wish to buy good inventions. Hart- 
ley, 38 Court St., Bangor, Maine. 

INVENTORS’ Universal Educator—contains 900 
mechanical movements; 50 rpetual motions. Tells 
how to obtain and sell patents. Suggests new ideas. 
Explains how to select your attorney and avoid patent 
sharks. Special Price, $1.00 postpaid. Albert E. Dieter- 
ich, 681 Ouray Bldg., Washington, D. C. 

INVENTORS—we build models! Send us your 
rough idea. Our master mechanics will develop it. for you 
into a practical working model. Thirty years’ successful 
experience doing this very thing. Best shop equipment. 
Expert advice. Confidential service guaranteed. Bank 
reference furnished. Send for free booklet “The R 
| enamel Crescent Tool Co., Dept. B, Cincinnatt, 

0. 

ALL Advertisers should not be without the im- 
portant facts on Money Making. Write today for the 

uick-Action Advertising Rate Folder’’ which contains 
information of value to you. If you are anxious for quick 

rofit returns, do it now! Address your inquiry to: 
anager, Classified Advertising, Popular Science 
Monthly, 250 Fourth Ave., New York. 


For Men and Women 


DETECTIVES—Work home or travel. Experience 
unnecessary. Particulars free. Write, George Wagner, 
2190-P Broadway, N 
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Formulas 


SUCCEED With Your Own Products. Make them 
yourself. Formulas, Processes, Trade-Secrets. All lines. 
Catalog, circulars free. C. Thaxly Co., Washington, 
Dp. C. 

TARANTEED Formulas: “Exclusive But Not 
pepensive” For Making Largest Selling Specialties. All 
Lines. Play Safe, get my Valuable, ‘‘ye-opening” 
Literature before buying common Catalogue Stock 
Formulas. Miller, Manufacturer's Chemist, Tampa, 
Florida. 


FORMULAS—170 Moneymakers and Big Illustrated 
Catalog 20c. Ideal Book Shop, (P), Park Ridge, 111. 

SAVE Money; Formulae, 50c, 3 for $1.00. Serl 
Pharmacal Co., 603 N. 8th, Allentown, Pa. 


For the Home 


GRANDFATHER clock works, $5.00. Build your own 
case, instructions free; make good profits selling your 
friends. Clock works with chimes for old or new cases. 
Write for full particulars. Clock Co., Nicetown, Penn. 


HOT water on tap, $6.00. Parties having answered 
my advertisenent between April Ist and 15th please 
send registered letter and I will refund expense in 
stamps. John Kirkeby, San Luis Obispo, Calif. 


Help Wanted 


WANTED —Live foreman or mechanic’or clerk in 
every factory in the United States to act as subscrip- 
tion representative for the most popular magazine in 
the world. Address Manager of Representatives, 
Popular Science Monthly, 250 Fourth Ave., New York. 


MEN—Experience unnecessary; travel; make secret 
investigations; reports; salaries; expenses. Write 
American Foreign Detective Inst., 303, St. Louls, Mo. 


MEN—Big pay working romantic, wealthy South 


America. Fare, expenses paid. South American Serv- 
ice, 14,600 Alma, Detroit, Mich. 
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Help Wanted Instruction 


“PETECTIVES Earn Big Money. Excellent oppor- 
tunity. ‘Travel. Fascinating work. Experience un- 
necessary. Write, George Wagner, 2190-P Broadway, 
N. Y. 








BE A secret service man! Represent our System in 
our town. Ixperience unnecessary. Particulars free. 

rite Continental Secret Service System, Box 81P 
Waukegan, Ill. 


IMPORTANT to advertisers! Are you deriving profit 
from your advertising? Write today for a copy of the 
“Quick-Action Advertising Rate Folder’’ showing ‘“‘How 
You Can Use Popular Science Monthly Protitably.” 
Address your inquiry to: Manager, Classified Advertis- 
ing, Popular Science Monthly, 250 Fourth Ave., New 
York. 


TRAIN for fireman, brakeman, baggageman, colored 
sleeping car train porter. Standard roads, $150-$200. 
Lxperience unnecessary. 838 Railway Bureau, East St. 
Louis, Ill. 

MEN—Women, 18-50. Get U. S. Government 
Life Jobs. Commence $95.00 to $158.00 month. Steady 
work. Paid vacations. Common education sufficient. 
32-page book with list positions, sample coaching and 
full particulars—F REE. Write immediately. Franklin 
Institute, Dept. E27, Rochester, N. Y. 

IMMENSE profits making French plate mirrors, 
patented process, easily learned. Plans free. Wear, 
Excelsior Springs, Mo. 











= 











Incorporations 


DELAWARE Incorporator, Charters: Fees Small; 
forms. Chas. G. Guyer, 901 Market Street, Wilming- 
ton, Delaware. 











Insects Wanted 


WHY Not spend Spring, Summer, Fall gathering 
butterflies, insects? I buy hundreds of kinds for col- 
lections. Some worth $1 to $7. Simple outdoor work 
with my instructions, illustrations, price-list. Send 10c 
for Illustrated Prospectus. Sinclair, Dealer in Insects, 
Dept. 7, Box 1424, San Diego, Calif. 











Inventions Wanted 


INVENTIONS commercialized. Patented or un- 
atented. Write Adam Visher Mfg. Co., 183 Enright, 
t. Louis, Mo. 











Laboratory and Chemical Services 
YOUR chemical problem solved and working formula 


or process furnished for $5.00. Write me. W. Stedman 
Richards, Industrial Chemist, Box 2402, Boston, Mass. 


Lathes 


SPEED “athe $10.50 complete. 7 inch swing, 3 speed 
cone. Jefferson Mfg. Co., Fairfield, Iowa. 




















Manufacturers Wants 


TOYS—Games—Novelties—5 and 10¢ store items 
and wire specialties manufactured and marketed. What 
ad you ? Leo J. Schlitzer, 630 West 139th St., New 

y. 


MANUFACTURER with large organization and 
sound financial responsibility seeks specialties or novel- 
ties to manufacture; prefers articles capable of national 
marketing. Write in detail. Box H, Popular Science 
Monthly, 250 Fourth Ave., New York City. 














Miscellaneous 


FORMS to cast Lead Soldiers, Indians, Marines, Trap- 

rs, Animals, 151 kinds. Send 10c for Illustrated Cata- 

. Henry ©. Schiercke, 1034 72nd St., Brooklyn, N.Y. 

e TATTOOING outfits, supplies. Illustrated list free. 
Waters,”’ 965 Putnam, Detroit. 
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WIN A PRIZE 


Do You Like to Draw? 


Copy this bathing girl and send us your 
drawing — perhaps you'll win first prize. 
This contest is for 
amateurs only, so do 
not hesitate to enter, 
even if you haven’t had 
much practice. 


Ist Prize.... $100.00 
2nd Prize... 50.00 


3rd Prize... . $25.00 5th Prize......... $10.00 
Ath Prize.... 15.00 6th to 15th Prizes, each . 5.00 





a 





To the Next 50 Best Drawings — A Fountain Pen 


F R EI; E, { Everyone entering a drawing in this contest may have his or her art 
¢ ability tested free! When your contest drawing is received, we will mail 
ou our Art Ability Questionnaire. Fill this in and return it, and you will receive our critic’s 
rank report of your natural sense of design, proportion, color, perspective, etc.—and with 
it our book ‘‘YOUR FUTURE,”’ show- 
ing work of Federal Students and telling 
you all about the Federal home-study 
course. This is free and places you under 
no obligation whatever. 





Rules for Contestants 


This contest open only to amateurs: Profes- 
sional commercial artists and Federal students 
This interesting analysis has been the oo 
start for many Federal students, who 
through proper training of their ability, 
are now commercial artists earning $2000, 
$4000, $5000 and $6000 yearly—some 
even more. The Federal School has won 
a reputation as ‘‘the School famous for 
successful students.”” Read the rules 
carefully and enter this contest—see what 
you can do. 


FEDERAL SCHOOL 
OF COMMERCIAL 
DESIGNING 


Note these Rules Carefully: 


1. Make your drawing of girl and water ex- 
actly 5% inches high, on paper 3% inches 
wide by 6% inches high. Draw only the girl 
and water, not the lettering. 


2. Use only pencil or pen. 
3. No drawings will be returned. 


4. Write your name, address, age, and occu- 
pation on the back of your drawing. 


5. All drawings must be received in Minne- 
apolis by July 10th, 1928. Prizés will be 
awarded for drawings best in proportion and 
neatness by Faculty members of the Federal 
Schools, Inc. All contestants will be notified 
of the prize winners. ‘Make your drawing of 
the girl now and send it to the address given 
1358 Federal Schools Building in this ad. 


Minneapolis, Minn. ™~ a 
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Are You Hungr 
For Adventure. 
Popularity... 


THEN CHOOSE 
AVIATION! 


RE you a red-blooded, 
daring he-man? Do 
\ you crave adventure, 
as pee admiration, 
and the applause of great 
crowds? Then why not 
et into the Aviation In- 
ustry—the greatest ad- 
venture since time be 
—the greatest thrill ever 
offered to man? 

Think what Aviation offers you. The praise and 
plaudits of the multitude. And a chance to get in 
on the ground floor where rewards will be unlimited! 
Aviation is growing so swiftly that one can hardly 
keep track of all the astonishing new developments. 
Air-mail routes have just been extended to form a 
vast aerial network over the entire U.S. Many Com- 
mercial Airlines and airplane factories are now being 
organized. Men like Henry Ford are investing mil- 
lions in the future of commercial Aviation for they 
see its great possibilities. 

Easy to Get Into Aviation By 
This Home Study Method 


Get into this thrilling 
profession at once while PICK YOUR 
JOB! 








the field is new and un- 
crowded, Now—by a FI 
unique new plan—you can 
quickly secure the basic 
and preparatory Ny 
at home, in spare e. : 

Experts will teach youthe | Airplane Assembler 
secrets and fundamentals ng om 
of Practical Aviation— 2 aes Builder 


ive you all the inside 
: lane Salesman 
ote that are eo Exhibition M = 


pene Bye y Airplane Contractor 


study of Aviation by this 











kable method is al- | AirplaneMotorExpert 
most as fascinating asthe | Airplane Designer 
actual work itself, 
Send for FREE 
Book! 


Send coupon for our new 
out— 


[amencan scnootoravanion ~ 


wa = oo Dept.136-B8 Chicago, lll. 
thout obligation, please send me 

oO portunisiesin the Aur lane Indus. g hSe monk 
about your Home Study Coursein tical Aviation. 





Name seaeclenigaiinsgein od | 


| Address 


| City State — 








Models and Model Supplies 
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Patents for Sale 





SPECIAL Machinery or parts, Dies, Tools, Metal 
Specialties, Model special gears, stock gears and Model 
Supplies. Send 5c for Catalogue. The Pierce Model 
Works, Tinley Park, Ill. 

SHIP Model Fittings: Steering Wheels, Capstans, 
Anchors, Propellers, etc. Send dime for booklet. 
A. J. Fisher, 1002 Etowah Ave., Royal Oak, Mich. 

SHIP Modelsupplies. Scale fittings for historic 
vessels and powerboats. Catalog 25c¢ (silver). Roy 
Hancock, 323 Douglas Ave., Portsmouth, Va. 














Motorcycles— Airplanes 


_ MOTORCYCLES Cheaper than Bicycles, $25 to $50. 
Iasy terms. Tires $2.50; lk rames $3; Forks $3; Tanks $5; 
Wheels $4; Chains $2; Saddles $5; Handle Bars $5; 
Engines $15; Auto Tires $3; Airplane Engines $15; 
Bicycle Tires $1.25. Send 50c (in stamps) for catalog. 
Price Cutter Deninger, Rochester, N. Y. 











Moving Picture Business 








“BE A Movie Exhibitor’—Big Opportunity, Only 
Moderate Capital Required—Complete Equipment at 
Remarkably Low Prices. Write. Atlas Moving Picture 
Co., 624 South Michigan Ave., Chicago, Il. 








Music and Musical Instruments 


SAXOPHONISTS — Clarinetists — Cornetists — 
Trombonists—get “Free Pointers.” Virtuoso Music 
School, 36, Buffalo, N. Y. 











Novelties 


TALKING postcards imitating babies, birds, dogs, 
comics, ete. 2 for 35c, 8 different $1.00. Bayer, Box 102, 
Neenah, Wis. 

















Patent Attorneys 


PATENTS—tTime counts in applying for patents. 
Don't risk delay in protecting your ideas. Send sketch or 
model for instructions or write for FREE book, “How to 
Obtain a Patent” and “Record of Invention” form. No 
charge for information on how to proceed. Communica- 
tions strictly confidential. Prompt, careful, efficient 
service. Clarence A. O’Brien, Registered Patent Attorney, 
Security Bank Building (directly across street from 
Patent Office), Washington, D. C. (See page 127) 

JOHN PATTEN DUFFIE, rcgistered patent attor- 
ney, Victor Building, Washington, D. C. Reasonable 
rates. Advice free. Booklet. 


PATENTS. Booklet free. Highest references. Best 
results. Promptness assured. Watson E. Coleman, 
Patent Lawyer, 724 9th Street, Washington, D. C. 

UNPATENTED Ideas Can Be Sold. I tell you how 
and help you make the sale. Free particulars (Copy- 
righted). Write W. T. Greene, 811 Baltic Building, 
Washington, D. C. 

RICHARD E. BABCOCK, Patent Lawyer, Washington 
Loan & Trust Bldg., Washington, D. ©. Booklet. 

PATENT, trade-marks, copyrights. Reliable services 
by an experienced practitioner devoting personal at- 
tention to each case. Inquiries invited. References 
furnished. B. P. Fishburne, Patent Lawyer. 525-C 
McGill Building, Washington, D. C. 

LANCASTER AND ALLWINE, 232 Ouray Building, 
Washington, D. C. ‘Originators of the Form Evidence 
of Conception.” Before disclosing your invention to 
anyone send for blank form to be signed and witnessed. 
Form and patent information bulletin free. 

PATENTS. Free advice, personal service of registered 
Attorney, former Patent Office Examiner. Booklet. 
Albert Jacobs, 725 Barrister Bldg., Washington. 

MR. ADVERTISER: Ask today for a copy of the 
“Quick-Action Advertising Rate Folder.” It contains 
some really important facts which will prove interesting 
and valuable to you. It also tells ‘“‘How You Can Use 
Popular Science Monthly Profitably.” ‘You'd like to 
know, wouldn’t you? Address your inquiry to: Man- 
ager. Classified Advertising, Popular Science Monthly, 
250 Fourth Avenue, New York. 





























INVENTIONS Commercialized. Patented or q. 
patented. Write Adam Fisher Mfg. Co., 183 Enright, 
St. Louis, Mo. . 

CANADIAN Patent Right for sale—Pure Infra-Rej 
Therapeutic Unit. B. B. Fortney, 121 West Barbee 
Ave., Louisville, Ky. 

WE COMMERCIALIZE Inventions. Communicate 
with us if you have patent to sell or wish to buy o 
North American Finance and Development Corp,, 915 
15th St., N. W., Washington, D. C. 

PATENTS listed for Sale. Inventors Service Bureay, 
Box 1648, Washington, D. C. 

COMBINATION. Barrel funnel, Patent No. 1,636, 
789, for filling barrels from the end or top. Outright or 
royalty. William H. Sigley, Sylvan Grove, Kansas, 

FOR SALE outright or royalty basis. Recently pat. 
ented safety razor blade holders for stropping of blades 
of various styles and makes. Very simple in const ruction, 
cheap to manufacture, may be molded or stam 
Superior to all others, nothing like it on the market 
Ed. Bardet, 270 W. 4th Street, New York City. 


—$—$—. 























Photography Instructions 


HAVE you acamera? Write for free sample of our big 
magazine, showing how to make better pictures and eary 
money. American Photography, 117 Camera House, 
Boston, 17, Massachusetts. 

MAKE money in Photography. Learn quickly at 
home. Spare or full time. New Plan. Nothing like it, 
Experience unnecessary. American School of Photog. 
raphy, Dept. 1744, 3601 Michigan Avenue, Chicago, 

THERE'S good money in your camera. ‘Hundred 
Best Markets for Your Photographs.”’ Booklet, 20¢, 
R. Snyder Company, Guilford, Connecticut. 

ALL Advertisers should not be without the important 
facts on Money Making. Write today for the “Quick. 
Action Advertising Rate Folder’ which containg in 
formation of value to you. If you are anxious for quick 
— returns, do it now! Address your inquiry to: 

Manager, Classified Advertising, Popular Science 
Monthly, 250 Fourth Ave., New York. 

BIG Money in Photography. Catalog 5A Free. New 
York Institute of Photography, 10 West 33d St., New 
York. 























Photoplays Wanted 


$1250 FOR a Photoplay story by an unknown writer 
and sold through our Sales Department. We revise, 
copyright and market. Located in the heart of the 
Motion Picture Industry. We know the demand, 
Established 1917. Postal brings Free Booklet with full 
particulars. Universal Scenario Company, 214 Western 
and Santa Monica Bldg., Hollywood, California. 


Post Card Views 


POST-CARD—Views of the Panama Canal during 
construction days. 25 assorted for $1.00. W. Ramey, Bor 
571, Cristobal Canal Zone. 




















Printing and Engraving 


500 ENVELOPES, $1.75; 500 Letterheads, $2.25; 500 
Billheads, $2.35; Business Cards, $2.00. Clarence 
Morrison, Glenolden, Pennsylvania. 

THOUSAND Hammermill Bond letterheads four dol- 
lars, Multigraphing, two. Miscellaneous printing. 
Mayray, Monmouth, Illinois. 

STATIONERY—If particular—‘‘Neargravure” proc 
esses samples (stamp). Sollidays, Knox, Indiana. 

500 LETTERHEADS and envelopes $3.25 prepaid, 
Hub Printery, 129 11th, Lincoln, Nebr. 

100 BOND Letterheads and 100 envelopes printed, 
98ce. Kalata Printing Company, Ironwood, Mich. 

BUSINESS Cards of Quality, 3000, $5.00. Winder- 
mere Press, Box 2457, East Cleveland, Ohio. 

MULTIGRAPHING (your letterheads) $2.00 thou- 
sand. Letterheads, envelopes, statements $3.00 thou, 
sand. Samples. Robert Cook Company, McComb, 
Mississippi. 

200 LETTERHEADS and 100 envelopes, $1.10, pest- 
paid. Oberman Company, Box 1268, Chicago. 
































ADAM E. FISHER, Registered Patent Attorney in 
business 25 years; references; personal attention and 
oneness assured; Dept. E, 183. Enright, St. Louis, 

0. 





INVENTORS. Consult Edgar M. Kitchin, Attorney 
at Law; Twenty years a specialist, on Patents and Trade 
Marks. 805 G Street, N. W., Washington, D. C. 

MONROE E. MILLER, Ouray Bldg., Washington, D. 
C., Patent Lawyer, Mechanical, Electrical Expert. Book- 
let and Priority Record blank gratis. 

INVENTOR’S Guide sent free. Contains valuable 
information. Frank Ledermann, Registered Attorney- 
Engineer, Woolworth Building, 1714, New York. 


CARL MILLER, Registered Patent Attorney (former 
Patent Office examiner), 211-M, McGill Building, Wash- 
ington, D. C. Write for Instructions. 


PATENTS Procured. Trade Marks Registered.—A 
comprehensive, experienced, —— service for the pro- 
tection and development of your ideas. Preliminary 
advice gladly furnished without charge. Booklet of in- 
formation and form for disclosing idea free on request. 
Irving L. McCathran, 201 Owen Blidg., Washington, 
D. C., or 41-Z Park Row, New York. 

IMPORTANT to advertisers! Are you deriving profit 
from your advertising? Write today for a copy of the 
“Quick-Action Advertising Rate Folder’ showing ‘“‘“How 
You Can Use Popular Science Monthly Profitably.”’ 
Address your inquiry to: Manager, Classified Advertis- 
we: Fepune Science Monthly, 250 Fourth Ave., New 

ork. 

PATENTS procured at reasonable rates with time to 
pay. Sales negotiated. Staff of registered attorneys 
and engineers. A complete service for inventors. Write 
for particulars. Inventors Service Bureau, Box 1648, 
Washington, D. C. 




















Printing Outfits and Supplies 


PRINT your own cards, stationery, circulars, pape 
etc. Complete outfits $8.85, Job Presses $11, $29, 
Rotary $149. Print for others, big profit. All easy, rules 
sent. Write for catalog presses, type, paper, etc. Kelsey 
Company, F-3 Meriden, Conn. 


Radio 


HINTS on buying, installing and operating a radio 
outfit with list of tested reliable equipment contained 
in 24-page radio booklet of Popular Science Institute, 
248 Fourth Avenue, New York. Price 25 cents. 


MR. ADVERTISER: Ask today for a copy of the 
“Quick-Action Advertising Rate Folder.’’ It contains 
some really important facts which will prove interesting 
and valuable to you. It also tells “‘How You Can Use 
Popular Science Monthly Profitably.”” You'd like to 
know, wouldn’t you? Address your inquiry to: Man 
ager, Classified Advertising, Popular Science Monthly, 
250 Fourth Avenue, New York. 























Roots and Herbs 


FREE Booklet: Ginseng, Golden Seal Roots. Herbs 
all about growing, gathering. Selling. Get yours today. 
O. Twitchell, West Milan, N. H. 


Salesmen and Agents Wanted 


AGENTS—Clever invention! ag ae makes eve! 
na fountain pen. Fast office seller, big protit, dem 

nereasing everywhere. Exclusive territory  offe 

s le free. H. Marui Company,Tribune Bldg., New York. 

















PATENTS. As one of the oldest patent firms in 
America we give inventors, at lowest consistent charge, 
a service noted for results, evidence by many well-known 
Patents of extraordinary value. Book, Patent-Sense, 
free. Lacey & Lacey, 648 F. St., Washington, D. C. 
Estab. 1869. 





PATENTS. Free valuable book sent upon request, 
Save time. Forward sketch or model for our free con- 
fidential report. Favorable report rendered only when 
we conscientiously believe your invention contains merit 
and is of commercial value. American Industries, Inc., 
223 Victor Bldg., Washington, D. C. . 








GET our free sample case, toilet articles, perfumes and 
specialties. Wonderfully profitable. La Derma Co. 
Dept. F., St. Louis, Missouri. 


AGENTS. $60—$200 a week. Genuine gold letters 
for store windows easily applied. Free samples. 
offer to goneral agents. Metallic Letter Co., 434-A.N- 
Clark, Chicago. 

$10 DAILY silvering mirrors, plating and refi 
lamps, reflectors, autos, beds, chandeliers by new met 
Outfits furnished. Write’ Gunmetal Co., Ave. F 
Decatur. Illinois. 
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Salesmen and Agents Wanted 


AGENTS—Best seller; Jem Rubber Repair for tires 
and tubes; supersedes vulcanization at a saving of over 
per cent; put it on cold, it vulcanizes itself in two 
minutes, and is guaranteed to last the life of the tire or 
tube; sells to every auto owner and accessofy dealer. For 
particulars how to make big money and free sample, ad- 
Hress Amazon Rubber Co., 504 Amazon Building, Phila- 
delphia, Pennsylvania. 


A BUSINESS of your own—Making Sparkling Glass 
Name and_Number Plates, Checkerboards, Signs. Big 
Book and Sample free. LE. Palmer, 513, Wooster, Obio. 


CALIFORNIA perfumed beads selling like hot cakes. 
Agents coining money. ae pprette. Catalog free. 
ission Factory, R 2328 W. Pico, Los Angeles, Calif, 


SUCCEED With Your Own Products. Make them 
yourself. Formulas, Processes, Trade-Secrets. All lines. 
Catalog, circulars free. C. Thaxly Co., Washington, 


BIG money and fast sales. 
initials for his auto. You charge $1.50; make $1.35. 
Ten orders daily easy. Write for particulars and free 
samples. American Monogram Co., Dept. 47, East 
Orange, New Jersey. 


AGENTS Wanted to sell_Men’s Hats direct from 
factory. Write for catalog. Model Hat Mfg. Co., Dept. 
M-9, East Orange, N. J. 


INSTANT Weld Welds Rubber Instantly. Steck’s 
Profit One Day $72.25. Enormous demand. Exclusive 
territory. Free sample. Tourists Pride Manufacturing 
Co., Desk H, Minneapolis, Minn. 


ANY salesman can sell them! Merchants everywhere 
use punchboards. Someone sells them, why not you? 
Collect big commissions daily. Newest, largest elaborate 
eatalog sent upon request. Lincoln Sales Co., 9 S. Clin- 
ton, Chicago, Dept. G. 


$50.00 WEEKLY easy, applying gold Initials on Auto- 
mobiles. No experience needed, $1.45 profit every $1.50 

b. Free Samples. “‘Ralco Monograms,” 1041 Wash- 
ngton, Boston, Mass. 


AGENTS Brush and Broom Catalog with Sample 
Case Assortment of 50 different kinds of Brushes sent 
without deposit to responsible Brush Salesmen. Na- 
tional Fibre Broom Co., St. Louis, Mo. 


MR. ADVERTISER: Ask today for a copy of the 
“Quick-Action Advertising Rate Folder.”’ It contains 
some really important facts which will prove interesting 
and valuable to you. It also tells “How You Can Use 
Popular Science Monthly Profitably.”” You'd like to 
know, wouldn’t you? Address your inquiry to:Man- 
ager, Classified Advertising, Popular Science Monthly, 
250 Fourth Avenue, New York. 


AGENTS—Sell stores 5c candy Specialties. 
Products, Albany, N. Y. 


TWO Money Makers for Agents. ‘Francia’’ Pocket 
Adding Machine Retails $4.85. To you $1.00. “Excello- 
graph” Rotary Stencil Duplicator $37.50 Retail. Write 
Typewriter Supply, 104 Hersch Bldg., Pittsburgh, Pa. 


SEND name, address on postcard. Free introductory 
copy Modern Salesology Magazine: 1000 money making 
opportunities offered by big reliable firms: no obliga- 
tion. Salesology Magazine, Desk B-229, 500 No. Dear- 
born, Chicago. 

AGENTS To sell patent socket wrench. 
Good commission. 
Chicago. 

NEW discovery, Whirlwind seller, exclusive territory, 
big profits, free sample. American Co., 1260 Cali- 
fornia St., San Francisco. 


DON’T sell for others. fmploy agents yourself. 
Make your own products. Toilet Articles, Household 
Specialties, etc. 500% profit. Valuable booklet free. 
aene Scientific Laboratories, 1970W Broad, Rich- 
mond, 


AGENTS—Engraved name plates, signs, numbers, 
easily sold, profits large. Brett Bros., Emmes Building, 
Boston 20, Mass. 


HAIR tonic powdered. Great seller! Immense 
rofits! Charles Bucknam, Box 383, Madison Square 
tation, New York. 


400% PROFIT Enormous Demand. Washes Clothes 
without Rubbing or Boiling. Sample Free. Utilities 
Mfg. Co., Chippewa Falls, Wis. 


AGENTS: Another Hit patented gas range safety 
device, nothing like it on the market in years, over 
twenty million prospects, sells on sight, 160% proat. 
Rolland & Neubarth, 202 Barton Street, Flint, Mich. 

NOTHING. 8 ds like 8S ! 
world’s Biggest-selling Specialties. Investment small. 
Profits great. Have others selling them. Write today 
for valuable literature for making, Loid-Lac, Instant 
Automobile Refinish: Sorb-Zit, absorbs refrigerator 
odors: Tuf-Nit prevents hosiery runs; Silverex polishes, 

tes all metals; buGASide Guaranteed Fly Spray; 

copol unequalled Automobile Polish, Lightning Glass 
Cleaner, $1 pays $40 and other new, honest-to-goodness 
Money Makers. Here are the profits you're entitled to. 
Miller, {ndustrial Chemist, Tampa, Florida. 


AGENTS—Sell Trousers Friend. Keeps Trousers 
Spick and Span. Sells Easily. 100% profit. Trousers 
Friend. Dept. 4, Box 521, San Francisco, Calif. 


TOOLS Salesmen—Sell to auto mechanics, guaranteed 
line of 120 Oldforge tools—wrenches, pliers, chisels, 
screw drivers, punches, tool boxes. Exclusive territory. 
Give complete information about yourself, first letter. 

ty Tools Corporation, New Wilmington, Pa. 
(These tools approved by Institute of Standards.) 


MAKE Big Money—Sell our Nationally known All 
Wool Tailored to Individual Measure Suits, $23.50- 
$29.50. Commission $4.00-$5.00. Your Big Opportu- 
nity: Large Sample Outfit Free! Write General Tailor- 
ing Co., Dept. A7, 529 S. Franklin, Chicago. 

OPENS Doors! Closes Sales! Free offer with quick 
convincing demonstration turns pocketful of Mendets 
into pockettul of profit. No competition. Free samples. 
Collette Mfg. Co., Dept. 31D. Amsterdam, N. Y. 

AGENTS: Be a thousand miles ahead of competition. 
Patent product housewives want. Commission in ad- 
i if wanted. Vice-President, Box 929, New Orleans, 
Louisiana. 
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Big seller. 
Howard, 2417 No. Ashland Ave., 
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AGENTS—New invention. Automobile owners buy 
instantly. No competition. 100 per cent profit. Exclu- 
sive territory. Gayton Co., Providence, R. I. 


IMPORTANT to advertisers! Are you deriving profit 
i our advertising? Write today for a copy of the 
Quick-Action Advertising Rate Folder” showing ‘How 
You Can Use Popular Science Monthly Profitably.” 
dress your inquiry to: Manager, Classified Advertis- 


Yorke (Dular Science Monthly, 250 Fourth Ave., New 
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Let Air Mail Pilots 
Teach You to Fly 


The regular Pilots of the 
U. S. Air Mail between St. 
Louis and Chicago are our 
advance instructors. 

This is an advantage no other 
aviation school can offer you. 


ROBERTSON FLYING SERVICES, INC., Dept. Q 


Affiliated with ROBERTSON AIRCRAFT CORPORATION 
Lambert-St. Louis Field (Anglum) St. L. Co., Mo. M206 








Now going into our tenth 
year with over 500 graduates 
and not a single accident. 
Detailed booklet on request. 
Write today, stating age. 
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Salesmen and Agents Wanted 


AGENTS men and women—you Can earn $50.09- 
$100.00 weekly. $1.00 premium given away to your 
customers with $5.00 worth of goods sold. Write 
Leffler’s Inc., 1108 Fifth Avenue, Seattle, Washington, 

WE PAY $48.00 a week, furnish auto and expenses 
to introduce our soap and washing powder. Buss-Beagh 
Company, Dept. A48, Chippewa Falls, Wis. 


Ship Models 


4 SHIP Model plans for $1. Everything for the ship 
model builder. Send 6c for interesting 32-page catalog of 
ae —— Sea Arts Guild, 405-J 11th Ave., Milwaukee, 

seonsin. 
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Song Writers 


SONG Writers, substantial advance royalties ate 
paid on publishable work. Anyone having original ideas 
for songs may submit poems for examination and freg 
advice. Walter Newcomer, 1674 Broadway, New York, 

SONG Poem Writers—Bona _ fide’ proposition, 
Hibbeler, D10, 2104 N. Keystone Ave., Chicago, 

SONG Poem Writers. Address, Monarch. 236 W 
55th Dept. 226, New York. 7 

I WANT song poems. Casper Nathan, J-3544 No, 
Racine, Chicago. 

SONG Writers: Valuable information on Cash ang 
RoyaltyZSales. Brennon, Gzz, 1654 Bway., New York, 


























Campbell’s 


INFRA-RED RAY 


Lamp 






Infra-Red Rays are beneficial for many ail- 
ments. Recommended for Hay Fever, Asthma, 
Neuritis, Lumbago, Rheumatism and other 
troubles due to congestion. 

My lamp concentrates a soothing beam of 
Infra-Red Rays right onto the affected part of 
the body. The rays penetrate and create a 
restored blood circulation. Most ailments are 
caused by congestion. Relieve congestion and 
you relieve the ailment. 

Ask for our Book 
Quotes leading authorities and users of our 
lamp. Also explains Infra-Red Rays—what 
they are and how they are used. 30 days trial. 
Money returned if not satisfied. Write us. 


WILLIAM CAMPBELL COMPANY 
1041 Union Avenue Alliance, Ohio 
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O YOU WANT an important, high-salaried position? 
D pn —— to Fg ha — — 
perts w: iow you how, guide you s y step 
Terenccess ond hain ecive our al business 


your spare hours P’ 
duties. Simply mark on the co’ the field in which you 
phy wy EEA. 
outline of our increasing Also copy of ‘‘Ten 
Years’ Promotion in One.’’ There is no cost or obligation. 
Find out how the Zz starts ave 
men and women on the high road to success 
independence 





. Check and mail the coupon NOW. 

— —— == Find Yourself Through LaSalle — —— — 
LASALLE EXTENSION UNIVERSITY 
The World’s Largest Business Training Institution 

I should be giad to learn about your 
increasing plan as applied to 
my advancement in the business field 
checked below. 
OBusiness Management 
OHigher Accountancy 
OTraffic Management 
O Modern Salesmanship 
a Station Manage- 
men 


OLaw—Degree of LL.B. 
OCommercial Law 

OiIndustrial Management 

O Modern Foremanship OB English 
OPersonnel Management OCommercial Spanish 
OBanking and Finance 
O Modern Busi Corre- OStenotypy—Stenography 


spondence legra 
OExpert Bookkeeping OCredit and Collection 
Oc. P. A. Coaching Correspondence 
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Earn a day easily with the 
New Patented Master Suc- 


ors and mottl e e 

patented suction cup holds to 

any surface without nails or 

screws. ly four amazing 

jams assures you big earn- 
ings from the very start. 

Send SOc for special sample 
plans 





for complete 
DETROI 


159 Stimson Ave. _ Est. 1899 








— Write for my FREE BOOK. 
make a penman of you at home during spare 
time. Write for my FREE BOOK, ‘‘How to Become 
a Good Penman."’ It contains specimens and tells 
how others mastered penmanship e Tamblyn 
System. Your name will be elegantly written on a 
card if you enclose s to pay postage. Write to- 
F for Book 


. TAMBLYN, 437 RidgeBldg.,KansasCity,U.S.A. 


00 CLEARED 

“IN ONE DAY 
So writes W. H. Adams of Ohio. Letter 
from California man reports $11275 sales 


in three months; New Jersey $4000 ee 
$365 









fits in two months; Pennsylvania 
profits in four months. -Ira Shook 

sales in one day. Bram bought one outfit 
April 5 and 7 more by August. Iwata 


= bought one outfit and 10 more within a 
ear. J. R. Bert says “only thing I ever 
C7 fous 









t that equaled advertisement.” John 
ulp says: “Everything going lovely. 





\D Crispette wrappers all over town. 

> It’s a good old world after all’’. 

C m. Kellog, $700 ahead 
NTS =) Se 


er 







ae. \L7 Wholesale or re- 
ies fa §6tail. Big profits 
either way. No 
town too small. 
Business is 
pleasant, fasci- 
nating and 
dignified. You 
manufacture 
afood product 


START YOU IN BUSINESS 


Furnish secret formulas, raw material and equip- 
ment. Little capital required; no experience needed. 


Build a Business of Your Own 
No limit to the sale of Crispettes. Everybody likes 
them. It’s a delicious food confection. Write for 
facts about a business that will make you independ- 
ent. Start now, in your own town. 


. Profits $1000 a Month Easily Possible 
Send postal for illustrated book of facts. It contains 
enthusiastic letters from others—shows their places 
of business, tells how and when to start, and all im- 
formation needed. Free. Write now! 

» LONG-EAKINS COMPANY 
747 High Street Springfield, Ohio 













DETROIT, MICH. _ 











Stamps and Coins 


STAMPS, 100. AK different, 3 cents. Lists free, 
P. S. Quaker Stamp Co., Toledo, Ohio. 

OLD coins, large Fall selling catalogue of coins for 
sale free. Catalogue quoting prices paid for coins, ten 
cents. William Hesslein, 101B Tremont Street, Boston, 
Mass. 

CALIFORNIA gold $% size, 27¢.; 3)4 size, 53c. White 
cent and catalogue, 10c. Norman Schultz, Box 746, 
Salt Lake City, Utah. 

20 VARIETIES unused free. 
Miami Stamp Co., Toledo, O. 

UNITED States and Foreign Coins. Military 
Decorations. Catalogue and 500,000 mark bill, 10 cents, 
Alexis Mengelle, Colorado Springs, Colorado. 

FREE! 112 Different stamps to Approval Applicants, 
2c postage. Paige Stamp Co., Oak Park, IIl. 

FINEST One Cent Approvals in the United States, 
Stanton (144), Niantic, Conn. 

50 DIFFERENT Portugal Colonies 10c; 200 different 
World 10c. Louis Morrison, Glenolden, Pa. 


IMPORTANT to advertisers! Are you deriving profit 
from your advertising? Write today for a copy of the 
“Quick-Action Advertising Rate Folder’’ showing “How 
You Can Use Popular Science Monthly Profitably,” 
Address your inquiry to: Manager, Classified Advertis- 
ing, Popular Science Monthly, 244 Fourth Ave., New 

ork. 

1000 VARIETIES 69c!_ Approvals. Kenmore Stamp 
Co., 701 Kenmore Place, Brooklyn, N. Y. 

STAMPS, 105 different 5c, to approval applicants, 
Harvey Teeple, Decatur, Indiana. 

600 DIFFERENT $§$.50, 1100, $1.00, 2000, $3.50. Fred 
Onken, 630 79th Street, Brooklyn. 

FREE—3 fine triangles free with our special packet 
of 50 different for 8c, together with our large illustrated 
catalog of U. S. and foreign stamps, sets and packets. 
22 Guatemala, 12c, 10 Newfoundland, 5c, 10 Monte 
negro, 6c, 10 Tunis, 5c, 10 Algeria, 5c. ‘Approvals if 
you ask for them.’”’ Inland Company, Room 638, 6217 
Forest Ave., Kansas City, Mo. 

COLLECT U. S. Precanceled Stamps! 1c approvals 
regardless of catalog. A. Gunesch, 555 West 103 Street, 
Chicago. 

HIGH-CLASS Approvals. KReferences Required. 
Pikes Peak Stamp Co., Colorado Springs, Colo. 

NEWFOUNDLAND at cost price! 40 standard 
varieties $1.00; 16-page Catalogue free. Rev. Butler, St. 
Georges, Newfoundland. 

FREE: Illustrated and Special Bargain Lists that will 
save you money. Penna. Stamp Co., Greensburg, Pa. 

200-200-200. SEND for our 200 outfit containing 200 
stamps; 200 hinges; approval sheets to hold 200 stamps; 
perforation gauge; millimeter scale and ruler; —— 
stamp container—all for only 15c to approval applicants. 
Isdgewood Stamp Co., Dept. S, Milford, Conn. 
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Stop Watches 


HIGHER Efficiency in your work, more pleasure 
while watching Football, Baseball, Races, etc. Used 
for all Athletic Sports. Most accurate Swiss movement. 
$9.75 tpaid or ask for free catalog. F. & Z. Co., 215 
West 34th St., P. S., New York City. 


Stories Wanted 


STORY ideas wanted for photoplays, magazines. Big 
demand. Accepted any form for revision, development 
and submission to markets. Established 1917. Free 
booklet gives full particulars. Universal Scenario Com 
pany, — Western and Santa Monica Bldg., Hollywood, 

Salifornia. 




















Typewriters and Supplies 


TYPEWRITERS—Factory Rebuilt Royals, Reming- 
tons, Underwoods. New Royal, Remington and Coron 
Portables. New “Excellograph’’ Rotary Stencil Duplica- 
tor $37.50. Terms. Catalogue Free. Pittsburgh 
writer Supply, 543—339 Fifth Ave., Pittsburgh, Pa. 

HOW to Buy, Install and Operate for best results. 
A new 20-page booklet published by the Popular Science 
Institute gives full details that will help you get the 
most out of your radio investment. Price 25c. Popular 
Science Institute, 242 Fourth Ave., N. Y. City. 


Wanted 


WANTED—Live foreman or mechanic or clerk in 
every factory in the United States to act as subserip: 
tion representative for the. most popular magazine 
the world. Address Manager of Representatives, 
Popular Science Monthly, 250 Fourth Ave., New York. 


Watch Repairing 


EXPERT Watch Repairing, Cleaning, $1.00. Lowe 
Bros., 2653 Magnolia Ave., Chicago, Ill. 
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Dick Byrd—Adventurer 
(Continued from page 36) 


ice to see if it were practical to land there in 
case of trouble. But they saw only broken, 

ice cakes. Byrd knew then that a 
forced landing must mean sure death to him- 
self and his men. 

They climbed to 3,000 feet. In an hour they 
were over the Ellsemere Land ice cap. Below 
them spread a desolate wilderness of steel-blue 

jal ice with —e jagged mountain peaks 
thrusting through. 

In 1914 the writer crossed this same land by 
sledge. Cold, deep snow, precipitous cliffs, and 
constant wind made it almost impassable. 
Had Byrd been forced down, even to a safe 
landing, he might never have come out alive. 
Probably no more hazardous flying ever had 
been done. 

Suddenly the oil gage on Byrd’s plane began 
tomount. This meant stoppage on the line. 


BYzD glanced inquiringly at Bennett. 
Both craned their necks and looked over 
the side. No, there was no chance to land; a 
crevassed glacier just below and a fiord 
crammed with rough ice beyond. 

Bennett met the crisis by climbing out on 
the wing in the blast of bitterly cold air and 
unloosening the top of the oil tank. He was 
badly frost-bitten, but saved the lives of both 
by his brave act. 

Byrd would not turn back. Once beyond the 
mountains he determined to lay a cache of oil 
and food on the far side of Ellsemere Land. 
Risking everything, he made a perilous land- 
ing among the floes of Cannon Fiord. Due to 
wind and reefs he dared not taxi to the beach. 
He and Bennett clambered overboard and in 
the icy water waded ashore with the supplies, 
fifty gallons of fuel, fifty pounds of pemmican, 
a little tea and biscuit, enough to save a party 
in emergency later on. 

Over 6,000 miles in all Byrd and his men 
flew in the short fifteen days of Arctic summer 
left them. But in vain. Howling gales, blind- 
ing snow and heavy fog or clouds drove them 
back every time. The Peary steamed out of 
Etah for New York on September 3, just in 
time to escape early Arctic winter. 

“Again I had failed,’ says Dick Byrd. “But 
again I had the consolation of knowing I had 
made progress. I had proved that the air- 
plane is a practical vehicle in the Far North.” 

Also he had found Bennett. 

Together they plotted on their return south. 
— you go to the Pole with me?” Dick asked 


7 GURE,” said Bennett. 

Now came the same story all over 
again: doubting admirals, opinionated politi- 
cians, unapproachable millionaires, prying 
cranks, fawning campfollowers. 

I had breakfast with Dick Byrd and Floyd 
Bennett in the Hotel Astor, New York, in late 
March, 1926. They were like a splendid pair of 
pirates, stripped to the waist for attack against 
an incredibly more powerful enemy. The 
enemy in this case was public indifference. 

“We may get a ship,” said Dick. ‘We may 
get some money.” 

He paused, Bennett glanced up from his ham 
and eggs and grinned. 

“But he’s going to fly to the pole,” he put in. 

Floyd was right. 

First, though, it was necessary for both 
Byrd and Bennett to get permission to go 
north again. Mediocre success of the Green- 
land expedition had left the Navy Depart- 
ment cool towards further Arctic flying. But 
finally both men managed to get leave. 

Next came an involved dispute as to where 
the expedition should base once it reached the 
Polar Sea. 


There were three distinct proposals by sci- 
entists and geographical societies. The first 
(Continued on page 122 
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the Training that 
makes you worth 


MORE MONEY! 
By L. L. Cooke 


Fy you sick and tired of waiting— 
and WAITING and WAITING for 
the raise that never comes? Are you 
up against it for more money? Dis- 
gusted with your job and your future? 


Then you're the man I want. I have 
no use for the wishy-washy chap who will 
let Old Man Hard Luck knock him down 
and walk all over him, and not want to 
FIGHT BACK. Give me the fellow with 
gumption—with pep enough to know 
there’s something wrong when he isn’t 
making the real money that should be his! 

I can help you. I can help you turn 
that $20 or $30 or $40 a week pay check 
of yours into honest-to-goodness MAN’S 
PAY. I mean it. With my help thou- 
sands of men have jumped to $70 a week 
QUICK—then $80, $90, $100. How 
high do you want to go? 


Not Guesswork — 
But Results! 


I don’t think I can help you boost your 
pay—I KNOW it. I’ve done it with 
thousands. I’m helping others right now. 
Every day men come to me for assistance. 
Every day I get letters from fellows I 
have helped on the way to success. 
Write me for proof and I'll show you hun- 
dreds of big money earners who give my 
training all the credit for their success. 

Don't blame your boss if you don’t 
earn bigger wages. But blame yourself 
if you pass by this opportunity—this one 
big chance to get into the greatest money- 
making field of all times! 

Stop grumbling about your tough luck, 
your lack of schooling, the poor business 
conditions in your town. A half hour of 
your time each day for a few short 
months will change all that. You can 
read and write. You have ambition and 
a he-man’s desire to be somebody. That's 
all Task. Line up with me as your partner 
and you'll be amazed how things will 
start coming your way in a hurry. 


Electricity —There’s 
Your Field! 


You've always had a hankering to get 
into Electricity—the most sensational 
opportunity of the twentieth century. 
You’ve often envied the Electrical man 
—his fascinating job, his life of adven- 
ture and thrills, his big earnings. 

Now you, too, can get into Electricity. 
My famous work sheet and job ticket 
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L. L. Cooke, Nationally known 
Engineerand Successful 
Trainer of Men for Good Pay 
Positions in Electrical Work 











method makes it easy. There’s nothing 
standing in your way. You've got the 
same glorious opportunity that has come 
to the thousands of Big-Pay Cooke 
Trained Men. 

You ought to have seen John Bolster, 
10 Mt. Vernon St., Arlington, Mass., 
before he and I got together. Broke— 
Blue—Down-in-the-Mouth—never made 
over $25 a week in his life. Now look at 
him. A wonderful electrical job—three 
times his former earnings—a _ golden 
future ahead of him! That’s how I help 
my “boys”’. 

Or take Pete Velona, Indianapolis, 
Indiana. A common laborer, at a la- 
borer’s pay. Like Bolster, he didn’t 
know the first thing about Electricity. 
Did that stop him? Not much! Today 
he’s superintendent for Federal Electric 
at $75 a week, and Pete says, “I owe my 
good luck and prosperity to you alone, 
Mr. Cooke.” 


I Want You NOW! 


Show me that you’re a real man—a 
man of action. Take the first big step 
towards a big future by sending me the 
coupon below. It will tell you all about 
the opportunities that await you—all 
about the way I have helped others—all 
about the way I can help you! 

Get the “Secrets of Success in Elec- 
tricity” NOW. It’s FREE—won’'t cost 
you a penny. It’s the book that has 
started thousands on the road to suc- 
cess. Send for it TODAY. 


L. L. COOKE, 
Dept. 3-B, 2150 Lawrence Ave., Chicago. 

| Please rush ‘*The Secrets of Success in Electricity,” your | 
new FREE book telling all about my opportunities in 
this great field. This does not obligate me in any way. | 


| WRAMRO. ccccccccccocscccccosessssouseedeesebsdeebe ce | 

| BBB oc ccccccccccecccescoseseevescesccegocsceace | 
GPs cekacscicccecssenmsned DAMN. oc sdcvcccdesssss 
Residents of Canada send Coupon to R. A. Farrow, Spe- | 


cial Representative, 7 Medbury Lane, East, Windsor, 
| Ontario, Canada. | 
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His Sala 
Was Bnised 


while others were reduced 


“Up to the time I enrolled for a course 
with the International Correspondence 
Schools, I had only a grade-school edu- 
cation. Since enrolling, I have advanced 
to a much better position, where my 
salary is nearly four times as much as I 
was making previously. I would not be 
able to hold my present ition had I 
not taken your Course. ecently I re- 
ceived a nice increase in salary, while 
other men were being reduced.” 


Read that last sentence again—‘Recently I re- 
ceived a nice increase in salary, while er men 
were being reduced.” 

There could be no better proof of the value of an 
I. C. S. course than that. It shows that the trained 
man is given preference over all others and_ paid 
more money, even in slack times, if his work de- 
serves it. It shows that there are always bigger, 
better jobs n for men who have the foresight to 
prepare for them in spare time. 

Why don’t you study and © ready too? We'll 
be glad to help you if you will only make the start. 

Choose the work you like best in the coupon 
below; then mark and mail it to the I. C. S. 
today. This doesn’t obligate you in the least, but 
it will bring you information that will start you on 
a successful career. This is your opportunity. 


Mail the Coupon for Free Booklet 


LT 
INTERNATIONAL CORRESPONDENCE SCHOOLS 
“The Universal University” 

Box 7681-E, Scranton, Penna, 

Without cost or obligation, please send me a copy of 
your booklet, ““‘Who Wins and Why,”’ and full particulars 
about the subject before which I have marked X: 

BUSINESS TRAINING COURSES 
Industrial Management English 
Personnel Management Business Correspondence 
Traffic Management Show Card and Sign 





Accounting and C. P. A. Lettering 

Coaching Stenography and Typing 
Cost Accounting Civil Service 
Bookkeeping Railway Mail Clerk 


Common School Subjects 


Salesmanship 
High School Subjects 


Secretarial Work 

Spanish [] French Illustrating 

Advertising Cartooning 
TECHNICAL AND INDUSTRIAL COURSES 

Electrical Engineer - Architect 

Electric Lighting Architects’ Blueprints 

Mechanical Engineer Contractor and Builder 

Mechanical Draftsman Architectural Draftsman 

Machine Shop Practice }Goncrete Builder 

Railroad Positions Structural Engineer 

Gas Engine Operating 

i L- P 

Surve: and Mapping 

Metalluftiy 0 Mining 

Steam Engineering [) Radio 








Agriculture and Poultry 
Mathematics 


City. State... 


If you reside in Canada, send this coupon to the Interna- 
tional Correspondence Schools Canadian, Limited, Montreal 











COLLEGE 


Expert draft 
fundamentals of to$is0 per meek Gane 


this proftable field aftera 
RAFTIN Chicago Tech. fascinating 
short course. Couple this 
with practical experience 
IN MONTHS and be a big-pay man. | 
meapyemployment oppor- 
tunities. Enter any time, 
daysorevenings. Athletics. Also 2-yr. diploma and 
3-yr. B.S. Degree Courses in Engineering, Electricity, 
Architecture. for 80.page “Blue 


Chicago Technical College 
hicago 


Dent. 4-411 118 E. 26th St. Cc 
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Dick Byrd — 


(Continued from page 121) 


from Point Barrow, Alaska. An equally ardent 
group favored Etah, North Greenland. But 
through all the heat of argument Dick Byrd 
kept his head and finally chose Spitzbergen, 
north of Europe. He made his decision and 
stuck by it. : 

**Spitzbergen is nearest the pole,” he said in 
a public announcement of his plans. “The 
Gulf Stream makes it early accessible by ship. 
There is good take-off ground for a plane using 
skiis. And there are radio connections.” 

In the end his dictum was accepted. 

Meanwhile Byrd faced a far more vital prob- 
lem. He had only about $15,000 in the bank. 
He needed $150,000! 

The first man he tackled was Edsel Ford, 
who had helped on the Greenland expedition. 

“Frankly, Mr. Ford,”’ said Byrd, laying his 
cards on the table, “there are no less than five 
polar expeditions under way right now. More- 
over, I may have to use a Fokker plane.” 

The Ford Company already had started 
making their own planes, but: 

“Certainly I will help you,’’ was Ford’s 
prompt reply. “I believe your expedition will 
do a lot to increase popular interest in aviation 
in America.” 

Not only did Mr. Ford promptly give a 
generous sum, but he wrote another rich man 
and asked him to help the young naval officer. 

But Arctic work is terribly expensive. Even 
with all the help he received, Byrd left the 
ey States in 1926 more than $30,000 in 

ebt. 

“Bennett and I were not half so worried 
about breaking our necks on the Polar ice,” he 
later told me, “‘as we were about smashing our 
plane on the take-off. Had we done so the ex- 
pedition would have ended then and there. It 
would have taken me years to pay my debts.” 

Such is the new style hardship of modern 
exploration. 


T° SECURE plane and ship were the next two 
problems. The first was solved by an arrange- 
ment with the Fokker Company for a fairly old 
plane that had already flown more than 20,000 
miles. It was a big three-engined machine with 
a wing spread of sixty-three feet three inches 
and two 100-gallon gasoline tanks. 

The second burden of anxiety was lifted 
when the Shipping Board turned a good vessel, 
the Chantier, over to the expedition for a gross 
sum of $1. However, in the last mad weeks of 
preparation Byrd found himself confronted 
with nearly $10,000 worth of necessary repairs 
before the ship could go to sea. 

His final bit of misery came with the selec- 
tion of his personnel. He had no money to 
pay his men; and no boon’to offer them, save 
a hard trip with plenty of work at the end. It 
speaks well for the youth of America that 
there were more than 3,000. volunteers, from 
which the leader had no trouble picking about 
fifty good seamen and engineers. 

On April 5, 1926, the Chantier sailed from 
New York. On April 29th, she arrived at her 
destination, Spitzbergen. 

Muffled in oilskins to keep out the driving 
snow, Dick Byrd stood braced against the 
little steamer’s bridge rail as she picked her 
way among the jagged floes that choked the 
harbor. 

“Shall we anchor?’’ came from the fore- 
castle. 

At this moment Captain Brennan, Master, 
stepped up to Byrd’s side, and pointed toward 
the only dock where sulkily lay a small 
freighter refusing to give way to the American 
expedition, for the very good reason that her 
own Norwegian countryman was _ hurtling 
north in his dirigible, the Norge, in hope of 
winning first honor in the great polar air race 
of 1926. 

“We can’t make her move, sir.”’ 


Adventurer 


The words seemed to spell failure; for fing 
honors count nearly all in this curious humay 
striving to do big things. 

“Very well, Brennan, anchor.” 

**But the plane, sir?”’ 

** We'll take her in over the ice.” 

Captain Brennan was aghast at this sugges. 
tion. Even Norwegians ashore warned Byrd 
against so foolhardy an undertaking. 

Yet the next morning a big raft was built of 
boats and timbers. Massive ice cakes wer 
made to do their share. Byrd, as usual, 
seemed tireless. 

Roald Amundsen dropped down out of the 
sky in his big airship. The waiting world, 
apprised by radio of the dramatic situation, sat 
on the edges of its collective chair and waited, 

Through the drifting floes of the harbor the 
raft with her precious burden was rowed and 
pushed. The slightest variation in tide or wind 
would have swept the whole outfit to sea. 


FTER a heart-breaking struggle through 

the bitter cold, the big plane finally rested 

on the fast shore ice. Just inshore a broad 

white plain sloped upward toward the snow- 

covered mountains. It was on this plain that 

Byrd planned to build a runway from which he 
could take off. 

Despite the near-exhaustion of his men, he 
dared not call a halt in proceedings. With 
Amundsen there and almost ready to go, 
every minute counted. 

At the last moment Dick fitted out material 
for a light sledge and put it in the plane. On 
this he and Bennett planned, if forced down, to 
put their provisions, rifle, ammunition, and 
spare clothes and drag it southward. 

Finally all was ready. The plane stood 
poised at the head of the long white runway 
like a giant bird. The Norwegians and other 
local inhabitants came out for curious looks, 
wondering if the bold American flyer were go- 
ing to succeed. The crew of the Chantier 
assembled, silent and tense. Byrd and his 
men knew that a crash would undoubtedly end 
the expedition. All his eggs were certainly in 
one basket. 

The engines were started. Byrd and Bennett 
in their fur clothes got aboard. The plane 
started. Slowly she gathered’ speed. Then 
suddenly she tilted. There had been a bump 
or soft spot in the slide. With a thud she 
rounded up in a snowdrift. One of her skiis 
was smashed to kindling wood. 


AFTER a sleepless night of work Byrd and 
Bennett started again. This was May 8, 
1926. In less than an hour he was winging his 
way over the Polar Sea. 

As he sailed over the rough ice and saw the 
lanes of open water and ridges of enermous 
white blocks below him, he realized the 
chances he was taking. 

But there was little time to worry. Both 
men took turns piloting. When Bennett was 
off he worked on the engines, inspected wings 
and body, poured and checked fuel, and han- 
dled the mechanical side of the flight. 

Dick Byrd left the wheel only to devote his 
time to navigational work. Continually he 
took observations with his drift indicator 
through the trapdoor in the bottom of the 
fuselage. He marked his times with two 
chronometers, the errors of which he knew to 
an accuracy of one second. 

Exposing himself to frostbite and snowblind- 
ness, from both of which he suffered severely, 
he took frequent sextant altitudes of the sul, 
in order to fix the plane’s position on the 
chart. Each altitude put him on a “li 
of position” which he plotted accurately, 
bringing up the last ‘‘line’’to cross it for a “fix.” 

Later this chart was examined by a board of 








scientists in Washington (Continued on page 183) 
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5 
Dick Byrd— Adventurer 


(Continued from page 122) 
and declared perfcct evidence of Byrd’s hav- 
ing reached the pole. (It was taken to Wash- 
ington by the author.) 

By the newly-invented sun compass the 
course was frequently checked. Altitude and 
speed readings were recorded for dead reckon- 
ing in case the weather became thick. 

In the fleeting moments between these vari- 
ous duties Byrd scanned the horizon for new 
land, noted the condition of sea and sky, read 
barometer and thermometer, filled in the col- 
umns of his meteorological record. And during 
it all he found time to keep a hasty but com- 
prehensive log of the historic flight. 


Au night long—but with the midnight sun 
always up—the Josephine Ford winged 
her way northward. At nine a.m., May 9, she 
circled the North Pole. 

Luckily, the sky was clear. Below in every 
direction still spread the ice fields. It was the 
same sort of ice that Peary had reported at the 
pole. There were a few cracks through which 
dark patches of open water showed. There 
were large icebergs lodged in the field, and long 
lines of ridges thrown up by wind and tide. 

At this point every direction was south. 
At the North Pole there is no east or west. At 
this point the day was six months long, the sun 
rising on March 21 and setting on September 
21. All summer long the sun went round and 
round, going up for three months and then 
going down for three months. When it dis- 
appeared below the horizon it did not reappear 
again for six long months more. 

The moon also did queer things. Every 
month the moon came, circled round and 
round up into the sky for about a week, and 
then circled down again for another week. For 
about two weeks in each month there was no 
moon. No more desolate place can be imagined 
than at the North Pole. 

After flying in a wide circle several miles in 
diameter in order to leave no possible question 
about his having reached the pole, Byrd set his 
course back for Spitzbergen. 


NGUISHED hours now followed. One 
engine was leaking oil badly. Bennett 
motioned an inquiry whether they should land 
on the ice and try to fix it. But Byrd shook his 
head. A glance at the chaos below showed all 
too plainly that such an effort could only meet 
with disaster. 

The wind began to freshen. Cloud shreds 
scudded across the sun. A gust struck the 
plane, tipped her. The precious sextant fell on 
the deck—the only sextant aboard—and broke 
its horizon glass, making it useless. 

Things looked serious. Only the sun com- 
pass could be counted on to bring them back 
safely. And it was useless if the sun was 
obscured by clouds. 

“The elements were surely smiling on us that 
day,” wrote Dick afterwards, “two insignifi- 
cant specks of mortality flying there over that 
great vast white area in a small plane, speech- 
less and deaf from the motors, just a dot in the 
center of 10,000 miles of visible desolation.” 

Luck or Providence, as you will, saved the 
pair of brave men. Somehow the leaky engine 
kept running. Somehow the sun stayed out 
enough for a sight now and then with the com- 
pass. 

Seven hours later white peaks came into 
view on the southern horizon. Before their 
numbed minds could grasp the joy of being 
back, Dick Byrd and Floyd Bennett stepped 
out of their plane and into the arms of their 
cheering shipmates. 


Another stirring chapter next month 
will carry you with Dick Byrd along 
further paths of adventure—through 
his triumphant return home from the 
Polar flight, and on to the great hop 





across the Atlantic. 
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to prove youcan learnathomeinspare time! 


We have invented a new, simplified way to teach Drafting—the first real improvement 


° ° in Drafting home-instruction in history. 
will make this We want you to see it, try it—without one 
a 
contract with you: 


penny of cost or obligation. We want to 
show you how we get away from the copy- 
When you enroll for our home-training in Draft- 
ing, we agree to give you: 


ing methods used in the past. See how we 
1. Complete Drafting training, by the new Prac- 














make you think, solve problems, do actual 
drafting room jobs from the first lesson! 

tice-Method. 
2. Professional Drafting Outfit, as illustrated. 


Draftsmen WANTED! 
3. We will help you get a good Drafting position 


70,000 fine jobs advertised this year, many 
at $60 to $125 a week. Get ready to fill 
at a substantial increase in pay. one. Get out of the rut. Make something 
4. Or we'll refund every cent of your money. of yourself. Plan your future in Drafting. 
AES en Even if you have only common schooling, 
even if you know nothing of Drafting, we 
guarantee to make you a real. Draftsman 
or to refund your money! Special surprise 
offer right now to the first 500 men who 
answer this ad—reduced price, easy terms, 
Coupon brings complete information. 


A new, rapid, simplified way 
This new “Job-Method” gives you actual 
drafting-room jobs in a new one-step-at-a- 
time way. With pictures which you can un- 
derstand almost without reading the “‘les- 





Director of Extension Work 








The American School, a million dollar No- 
Profit Educational Institution now offers 
men a double service—training for a spe- 
cific job, then finding the job. For one 
small price, on terms of only $6 a month, 
you are now assured of definite benefits, 
both in position and salary. 


ye, Coupon brings complete 


tls of this sons.” And that is why American School- 
detas ls f ! trained Draftsmen can qualify for a good 
Sensationa offe er job at big pay when they graduate, 


HIGHWAYS TO SUCCESS! 


The big money in Drafting goes to men who specialize 
in Machine Design, or Electrical Drafting, or Architec- 
tural Drafting, or Structural, or Automotive: It isn’t 
enough merely to know general Draiting practice. You 
must know how to calculate and design and plan original work. 
You need many Engineering subjects to fill the kind of a Drafting 


ition that 60 to 
posi2s. a aad g dy A COUPON 
: Brings 3 Lessons Free 


ican School now in- 
cludes this special- 
Pion Get them. Test your own ability 
to learn Drafting and get ready 
for a fine job and big pay. Cou- 
pon also brings surprise offer, and 
complete information about your 
opportunities for success in Draft- 
ing. MAIL IT TODAY! 


oom © Ge & Ey 


Chief Drafting Engineer 
AMERICAN SCHOOL 

e Dept. DB-75 

Drexel Ave. & 68th St., Chicago 
Rush 3 Free Drafting Lessons, 
surprise offer, complete in- 
formation, money-bac 


Professional 


Free to Students Outfit Given 


. THEA a 
and Graduates: ,72® Amznica 


CHOOL now offers 
its students and graduates, without cost, the 
services of an efficient Employment Depart- 
ment which keeps in touch with the employ- 
ers of Draftsmen all over the United States. 
We have placed — of ane ae 
Drafting positions. We have made this train- 
ing so complete, so practical, so easy to mas- 4 en antes, of6,, 9 peeve 5 
ter, that our students are bound to make : home in spare ti tsman 
good. And, so, because the demand for real Draftsmen continues to ex- @ 
ceed the supply and because this training actually prepares men for good 
Drafting positions, we back it with a Free Employment Service, free to 
employers, students, graduates. 


Chief Drafting Engineer 


American School pitot tice it @ 





. Th 
standard quality, full 
size instruments, in- 
cluding board, table, 
triangles, T-square, 
ink,protractor,etc, 
given without ex- 
tra charge to 
students. 
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The Movie Maker 


(Continued from page 48) 





= Expert Help and 
Inside Information for Builders! Up-to-date, 
complete Trade Guides and Trade References—hand: 


= 
for Guides co covering Four your fase gn tree 
ARPENTERS <: GuIDEs 8. $6 
Audels Carpenters Guides. (4 vols.$6.) Ex- 
plains how to handle every kind of ote 
side or => work, beaay. Nev ans, calculations and 
di make w short-cuts, modern 
ag SOR 
ome solved. geet ide and help- 
ance bond for every carpenter; easy, 
~~ of work that help you 


PLUMBERS <it 56 


Audels Plumbers Guides. (4 vols. $6.) A 
rd Guide explaining the theory and practice of 

siete prumbing. peating, steamfitting, gasfitting 

and shee = er wert. Anew ‘ he ‘new shore 

on any jo! early explains the new short- 
onan motere methods so you can 

pa Ly 

the Trade 4. ly cou 

} wd illustrated, authentic, u 

te, with complete Plumbers’ 


MASONS AOE, $G 
ae GUIDES 
els Masons Guides. (4 vols. Every 
Bricklayer, Cement Worker, piires a $8), 
Setter and Stone Mason will find the answer 
to his tions and problems in this 
Soo tetane gad best poontioe & deals 
an 
Course and complete, "nederenap lib: ~ 


























practical the Mason’s Trade; includin; 
ical outline of p enees oe construction. % 
Reieh ing hand 


LECTRICITY ==" °4 





Audels Handy Book of Electricity. (1 vo 
La A Le authority he handy pielty, Give ave 
orker, covering Wiring, Radio, Calcula- 
ja eke Mai intenance, Motors, Batteries. A 
ete Study Course pnd Ready Reference in one 
Guide f or Electrician in, Engineer a and d Student. 


mail me for examination 
TRIAL 
lered and will mail $1 a 
FOUR GUIDES R GUIDES 


THEO. suet & —_ esw. 23ST. New York City 
rere books marked below. If I find 
books satisfactory, will mail e in7 days 

COUPON on eneh set 
month on each I. ordered until I have 
ice. 
MH ASON $s 
aI PLU MBERS TC] ELECTRICIANS 
FOUR GUIDES $6 HANDY GUIDE 
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Healthful Outdoor 
Ty Work — No os 
NO HUNTING FOR JO 
Every graduate is assisted to a 
Position paying at least $120 a 


















month to start, plus expenses, or 
tuition money is refunded. There 
are actually more traffic inspection 
ae for graduates than can be 


Three Month 
Spare Time Study 
Three months home study and you 

start ly on a 

a.) profitable career in traffic inspection— 
one of the few uncrowded professions 

fy’ of today. 


> Pleasant Outdoor Work 


As a traffic inspector you travel on 
regular hours as your own boss, appar- 
ently on a pleasure jaunt—enjoying 
health: outdoors—no drab factory 
walls or musty offices to confine you. You see new faces 
and places each day. Work becomes a pleasure. 


EARN UP TO $250 PER MONTH 
With a little experience you will be rapidly advanced to 
$160, $185, $200 250 a month plus expenses 
as our graduates are doing every day. The very 
nature of your work aids rapid promotion. You 
report only to high officials. 

Write Today For Free Booklet 
telling of the actual successes of our 
hundreds of graduates during the last 
nine years. And read for yourself 
the tuition refund contract that 
your future a certainty. 
STANDARD BUSINESS 
TRAINING INSTITUTE 
Div. 3 — Buffalo, N. Y- 














A definite program for getting ahead 
financially will be found on page four 
of this issue. 


July, 1928 








*“We liked your speech so well,’’ he re- 
marked gravely, * ‘that we’re going to ask for 
an encore. 

He drew a document out of his pocket and 
handed it to the minister. Amazed, Don and 
Judy stared at thé star and her leading man. 
But the professor seemed unsurprised. After 
a hasty polishing of his glasses, he beamed on 
the two young couples. 

**A perfect double exposure,” he announced 
in a husky, happy voice. 


pes and Judy arrived in New York the day 

Carleton’s picture was to have its premier. 
From their room on the eleventh floor of a 
large hotel in the center of the theatrical 
district they looked down on a huge electric 
sign across Broadway announcing the title 
of the new picture—SHACKLED LOVE. 

“Now take me over to Fifth Avenue and 
turn me loose,’”’ commanded Judy, when they 
had hastily unpacked their bags. “At last 
I’m going to shop on the avenue!” 

At Fifth Avenue and Forty-second Street 
Don left his wife with emphatic instructions 
to obey the red and green signals. Then 
Don hurried back to the theatrical district. 
Before leaving California he had wired ahead 
reserving a theater the last week in Jan- 
uary and had sent the four weeks’ guaran- 
tee—twenty thousand dollars. He had also set 
things in motion for the picture’s publicity. 
The two weeks before opening night would be 
filled to the brim with details big and little, 
but if the picture “went over”’ at its premier, 
half a dozen big distributors would be ready 
the following morning with contracts for its 
world-wide release. 

So busy was Don that he telephoned Judy 
to dine alone, and they were not ushered 
into their seats at the theater across from their 
hotel until ““Shackled Love” had been on the 
screen ten minutes. 

**What do you think of it?” asked Judy dur- 
ing intermission. They were almost alone in 
the theater, most of the audience jamming 
the lobby. 

“Well,” Don’s voice was hesitant and 
kindly, “Carleton has certainly achieved some 
very fine pictorial effects.” 

“Yes, it is deadly!” Judy smiled impishly 
at him. “That picture’s not much more than 


? 


a super-special travelog! 


T WAS nearly midnight when the two wan- 
dered along Broadway, arm inarm. Near 
Columbus Circle they paused before a brilliant 
store front, displaying printed invitations to 
“come in and photograph yourself—eight 
poses for a quarter.” 

“‘Let’s see what it’s all about.”” Don steered 
Judy in through the open door. “I’ve wanted 
to examine one of these machines ever since I 
read about the inventor—a Russian, I believe. 
He got a million flat for just a share in his 
machine.” 

Two lines of people stood beside each of the 
ten or twelve small booths that housed the 
automatic cameras. Don’s quick glance, how- 
ever, discovered a machine that was minus its 
waiting lines. Instead, a small knot of men 
clustered around a workman who, with the cas- 
ing off the mechanism, was making some ad- 
justment. 

As the workman slid the casing back over the 
vital parts of the machine, a tall lank fellow in 
front of Don straightened up so suddenly that 
he knocked Don’s hat to the floor. Scooping it 
up, he started to hand it back, a hasty apology 
on his lips. But the apology was never finished, 
for, with an exclamation of surprise, the tall 
thin man, brown as an Arab, thumped Don's 
shoulder. 

“Brick Kennedy!” he exploded. “How in—”’ 

“Why, it’s Bozo!” exclaimed Judy. She 
shook Bozo’s leathery fist in hearty welcome. 


Speechless with laughter and surprise, Don 
adjusted his hat, then took his turn pumping 
the camera man’s hand. 

After a few excited questions and answers, 
Bozo told them that he, too, had arrived in 
time to witness the premier of “Shackled 

ve. 

“And ain’t it gosh-awful!”” he boomed, 

“Now—I'll tell you what’s wrong—”’ 
' But seeing that they were the center of an 
amused and rapidly increasing audience, Don 
and Judy persuaded Bozo to leave the 
crowded place. Arm in arm, Judy in the center, 
the three walked on to the open space of 
Columbus Circle. There they entered a white- 
tiled eating place and found a table well at the 
rear. And for two hours Bozo entertained them 
with a vivid and racy account of his adven- 
tures. The crown of them all had taken place 
after his ransom had arrived and he had been 
set free. Then his Arabian hosts, grown quite 
fond of their involuntary guest, had staged a 
good bye celebration. A magnificent exhibi- 
tion of horsemanship had been put on for 
Bozo to photograph—and the costumes worn 
were those that had been scheduled to appear 
in “Shackled Love!” 


ND how them sons of the desert can 

ride!”’ said Bozo. ‘‘I shot the scene as near 

as I could so’s it would join in with the rest of 

the action. I’m sure you can splice in a lot 

of the footage, Brick.” 
* * * 

Outside the theater electric lights spelled out 
the name “DRUMS OF TIME.” Within the 
crowded house lights on walls and high-domed 
ceiling dimmed to an orange glow and faded 
out, while the orchestra swung, full volume, 
into a martial air. 

Just beyond the center row were five people 
whose leaping pulses throbbed to the rhythm 
of the music, though their feet were still. 
Credit lines flashed on and off the screen. Then 
the story began with a humorous bit between 
Jerry and another doughboy. A _ chuckle 
breezed through the audience. Judy sighed and 
settled back more comfortably. 

** Now we're off,”’ she whispered to Don. 

A few moments later Margaret’s face, serene 
and beautiful under her nurse’s cap, looked out 
over the audience. Back in the row where 
the five sat, a slim figure in silver reached 
out and touched the hand of an elderly man at 
her left, while she answered the pressure of her 
husband’s hand on her right. And as the grace- 
ful white-clad figure was reflected on the 
screen, so radiantly alive, each one of the five 
recalled a night five months before when that 
same figure had swayed on the brink of self- 
destruction. 


MARGARET easily dominated the picture 
with her beauty and finished acting, but 
when Mabel appeared on the screen a ripple of 
fresh interest ran through the audience. Here 
was a new type—a goddess girl! And the court 
that pays homage to motion picture royalty is 
always eager to cry: ‘The queen is dead! Long 
live the queen!”’ 

The Alpine sequence in which Mabel was 
the chief character concluded the first half 
of the picture, and the glittering, perfumed 
throng pressed up the aisles and out into the 
lobby. The five sponsors of the picture fol- 
lowed more leisurely, Margaret nodding to 
acquaintances here and there. Where the aisle 
emptied its human stream into the overflowing 
lobby, they paused. Ahead of them on the big 
curving staircase, pressed a few steps upward 
by her admirers, stood Mabel beside her proud 
father. Her cheeks flamed with excitement and 
she seemed slightly dazed but wholly happy. 


“A discovery you made, my boy, a real dis- | 


covery!” 


Don looked in the (Continued on page 125) 
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The Movie Maker 


(Continued from page 124) 


direction of the familiar voice and held out a 
hearty hand to Jacob Eckstein, who shook it 
solemnly. 

“And a fine picture. I congratulate every- 
body. And now, Kennedy,”’ Eckstein made an 
ineflectual attempt to draw Don toward one 
corner, but they were wedged too tightly in the 
chattering mass, “and now, how about a little 
pusiness talk? Popular Players is being re- 
organized and starting production again the 
first of February. How about bringing in your 
own unit and doing us some super-specials? 
And don’t forget we want that little girl on 
the stairs—a real discovery, my boy!”’ 

Don glanced around at the others with a 
twinkle. Then he looked down again at 


Eckstein. 


| « Y UNIT, as you call it, is disbanding 

tonight,” he replied. “‘ Miss Moreland is 
retiring—”’ Eckstein looked at Margaret in 
surprise and she smiled, nodding affirmation— 
“at the height of her screen career. Her hus- 
band, Mr. Burke, helped us out only tem- 
porarily in this picture. He must devote all his 
time now to his oil interests.’’ Eckstein turned 
respectful eyes in Jerry’s direction. Don tucked 
Judy’s hand under his arm as Eckstein glanced 
toward him again. “And this young lady and 
I have formed a company, ‘The Judon Cor- 
poration’ of Hollywood, which respectfully 
solicits any business you may have in back- 
grounds, foreign or domestic. Professor Mahr- 
lenburg, the gentleman at your left, is head of 
our technical department, and Bozo Biddle, 
who is tangled up somewhere in this mob, is in 
charge of our field work.” 

“Then I can't put any of you under con- 
tract?” asked Jacob Eckstein, visibly disap- 
pointed. 

Don’s eyes strayed to the goddess girl on the 
stairs just as she looked down at the group. 


“You might try Miss Rogers,’’ he suggested 
to Eckstein. 

“Introduce me!" commanded the little man 
peremptorily, trying to shove his way toward 
the stairs. Then he looked over his shoulder 
and asked Don confidentially, “How much 
d’you think should I offer her? Such a fine 
actress and a comer!” 

Jerry’s chuckle sounded in Don’s ear as he 
paused. Then his eyes met Margaret’s for a 
brief, significant instant. 

“I think Miss Rogers might consider signing 
for a thousand a week,”’ Don replied slowly, as 
though after deep consideration. 


ECKSTEIN winced, then smiled eagerly 
| *“ as Mabel and her father pushed nearer 
| them. 

| “Anyway,” he remarked cheerfully, “her 
father gives us lots of free publicity, I bet.”’ 

During the prolonged intermission everyone 
connected with the picture received hearty con- 
gratulations. Margaret, especially, was the 
center of attention. Some stared at her with 
puzzled,. curious glances even though they 
seemed sincere in their compliments, but Rita 
D'Arcy, always present at premiers, heavily 
jeweled and as insolent as ever, was the only 
one _ dared voice the question in everyone's 
mind. 

“My dear!” she exclaimed in her shrill 
voice. “How did you ever manage to stage 
such a comeback? After your last picture, I 
thought it was the morgue for you!” 

Margaret could feel Jerry’s hanid tighten on 

er arm in a reflex of rage, but she only laughed 
with real amusement and turned to give her 
hand to a real friend. On her other side, clad in 
a shining golden dress, her small sister-in-law 
stamped an angry, gold-shod foot. 

“Cat!” Judy whispered violently. ‘Now I 

‘ow you're a success, Margaret. Rita’s just 
eaten up with envy!” (Continued on page 126) 
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Mabel caught his glance and waved cordially. | 
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(Continued from page 125) 


But Margaret, the faint pink of her cheeks 
slightly deeper, only smiled again. 

Intermission was over at last and with much 
rustling the audience settled down for part two 
of “Drums of Time.”’ 

“Now comes the real test,"” Don whispered 
to Judy. 

But the picture held them with growing 
intensity as thrills multiplied. And when the 
airplane was shown flying low over the small 
company of soldiers, while a machine gun 
rat-a-tat-tat from the noise-maker off-stage 
added grim reality, many of the audience 
gasped and huddled down in their seats with 
instinctive fear. From then on the action 
climbed from one thrill to another until, in the 
ghostly dawn on no man’s land, the huge pre- 
historic beasts—representing the fears and 
hatreds not yet outgrown by civilization— 
overshadowed the dying soldiers and took over 
the awful combat. 


PINalty only one beast was left, the mon- 
ster dinosaur, blood dripping from its hor- 
rible mouth. And in the nightmare of his sick 
illusion, Jerry staggered up from the field and 
fled before the monster. On the screen it 
looked too terrifying to be real and yet too real 
not to be believed. But it had been a rather 
simple double exposure, though instead of half 
the camera being masked, only the lower quar- 
ter of it on one side had at first been covered, 
so the huge creature appeared actually to hang 
over Jerry in all its terrifying proportions. 
Then Jezry turned and faced his fear—and it 
began to shrink. And as Jerry thrust his 
bayonet at the dinosaur, it dwindled even 


more. At last, rousing to consciousness as. 


dawn broke over the battlefield and a rescue 
party came toward the spot where he lay, 
Jerry found that he had speared a small 
lizard on the end of his bayonet! 

As the audience settled back with a sigh of 
relief, Judy clutched Don’s arm. 

“We've got ’°em—we’ve got ’em!”’ she exult- 
ed in a whisper. 

‘* Wait for the finish!’’ he murmured tensely, 
as excited as she. 

Quickly the sequence in the hospital was 
shown, but the final close-up of Margaret and 
Jerry, instead of concluding the picture, faded 
out into the battleground, grass grown for ten 
years and blossoming with the flowers of war— 
small white crosses stretching away into the 
distance as far as eye could reach. But this 
scene darkened almost immediately into the 
terrible expanse of no man’s land with its 
waiting dead. 

At that point the orchestra grew silent and 
all over the house could be heard little quick- 
caught breaths. And then—three bugle notes, 
clear and sweet. 


UDDENLY, above the dark and motionless 
battlefield, a streak of light appeared in the 
dull sky. As the light grew stronger and curved 
down to touch the earth at the horizon, soldiers 
were dimly seen marching along the line of light 
into the rising sun. The orchestra began softly 
to play Onward, Christian Soldiers. The 
spreading light touched the dead on both sides 
of the field—allies and enemies. Slowly, 
ephemerally, slipping out of the decayed and 
useless bodies, the soldiers rose! And it seemed 
that on the very surge of the mighty hymn now 
rolling triumphantly through the auditorium, 
they were borne aloft, marching, marching to 
meet their fellows in the sky—brothers and 
enemies, comrades all. 

No need to wonder if the picture was a suc- 
cess when the screen grew dark and the lights 
went up. Caught into the spirit of the thing in 
spite of themselves, the audience, humming 
and beating time as they pressed slowly up the 
crowded aisles, shamelessly dried and pow- 


THE END 


dered moist eyes and smiling faces, while the 

orchestra thundered out that magnificent 

marching hymn. 
* ok * 

“And this one says—”’ Judy rattled her 
newspaper to attract the attention of the 
others. Seated around the parlor of their hotel 
suite, the four other owners of the big picture 
glanced up reluctantly from their individyal 
newspapers. On a little table in the center of 
the group their breakfast was neglected while 
they devoured the only news of the day—the 
critics’ report. 

“This one says—it’s that big woman critic, 
Don, the one who’s coming to interview you 
this afternoon—” explained Judy importantly, 
“She says: ‘I venture the prediction that 
“Drums of Time”’ will still be reverberating on 
Broadway when the tenth anniversary of 
Armistice Day has come and gone.’”’ 

“Oh, that reminds me of something I’ve been 
wanting to ask you to explain, Don,” Margaret 
interrupted. “How did you get that effect of 
the long armies marching in the clouds. Yoy 
didn’t do it all by double exposure, did you?” 

“Double printing for the spirits rising from 
the dead and marching skyward,” Don replied, 
“And that part was joined by double exposure 
to the armies in the sky. All those distant regi- 
ments in the clouds were simply cardboard 
cut-outs glued to long rollers.” 


“DUT how did they merge together and then 
disappear in the sun’s rays?” 

“*We placed the rollers at irregular heights in 
the cloud scenery and pulled them by strings 
below the camera angle. Where they con- 
verged near the sun, the advancing lines of each 
regiment simply folded up and rolled downwasd 
as new ones came up behind.” 

“Now listen to this critic,” commanded 
Jerry, rustling his paper. 

Finally they were willing to devote a little 
time to food, and when all had drawn around 
the small table Judy poured the coffee, kept 
hot in the small portable warming oven. 

‘Remember our first meal together—in 
Margaret’s kitchen?” Jerry looked medita- 
tively around at the others. “A midnight sup- 
per—that was when we laid the plans for our 
picture.” 

** And now we're celebrating with a noonday 
breakfast!”” Judy smiled brightly at her hus- 
band. “And, speaking of food—Don, what's 
the recipe for a successful picture?” 

“‘Before I can answer that,’ he responded, 
“somebody tell me why it is that people go to 
the movies?” 

“To get—or at least to see others get—the 
things they want most in life and perhaps are 
missing.”” Margaret laid her hand on Jerry's 
arm as though she, at least, had found what she 
wanted. 


With a responsive glance at his wile, 
Jerry leaned forward and spoke ener 
getically. 

“Most people are so tied down to the routine 
of daily work that they aren’t half alive,” he 
declared. “They want red-blooded life— 
action—drama—on the screen.” 

“And none of us laugh enough,” added the 
professor. “That’s why we need the relief of 
comedy in the movies.” 

“Now it’s your turn, Judy.’ Don looked at 
her expectantly. 

“No movie gets my vote unless it has plenty 
of heart interest,”’ she announced firmly. 

“That’s the third ingredient,’ Don decided 
thoughtfully, “and I guess it’s safe to say that 
any picture with the three L’s will be a success. 
Drama or action—that’s life; comedy relief— 
laughter; heart interest—love. A combination 
that can’t fail, on the screen or off—iite, 
laughter, and love. And we’ve got them all! 
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New Wealth from 


Magic Sand 


(Continued from page 45) 


terial looking exactly like ordinary washed 
sand. But by the time that this method was 
worked out, the war was over, and silica gel 
masks never were produced in quantities.” 

But the adoption of silica gel by the com- 

_mercial world has not been slow. Recently a 
freight car full of frozen fish made a ten-day 
trip from New England to Texas, kept frozen 
without ice by a silica gel refrigerator. 

Such refrigerators, which are being placed 
on the market for homes, soda fountains, ice 
cream trucks, and the like, are extremely sim- 
ple in operation. Liquid sulphur dioxide, a 
refrigerant, is evaporated from a chamber in 
the space to be cooled, and is at once adsorbed 
through a pipe by silica gel placed in steel 
tubes. The evaporation lowers the temper- 
ature. At intervals the gel is heated, and the 
heat drives the sulphur dioxide out of the gel 
pores into a condenser, which returns it to the 
cooling chamber to start another evaporation 
cycle. 

"In addition, silica gel is put to innumerable 
uses in manufacturing processes. 

Already $4,000,000 has been spent on re- 
search work in developing its applications. 





Mountain Carved into a 


Monument 
(Continued from page 42) 


his memorial to Gen. U. S. Grant in San 
Diego, Calif., took up the work. It was 
Lukeman’s head of Lee, wrought in different 


unveiled at the recent ceremonies. The sculp- 
turings of Borglum had to be blasted out to 
obviate interference with the new designs. 

The chisel of the sculptor is a battery of 
chattering pneumatic drills. 

Borglum tried the usual known methods 
of enlarging a sketched design to fit the 
proportions of the mountain. But he found 
that no facilities that he might invent for 
creeping safely over the surface of the mono- 
lith would be adequate, either as to mechanics 
or art. Finally he decided to devise a huge 
machine to throw an image of the design on 
the face of the mountain. He would make the 
surface to be sculptured one immense photo- 
graph plate, and then develop it as he would 
a liegative. 


HE first workmen had to make a “foot- 

hold” in the granite fagade that would 
serve as a base for subsequent operations and 
for the carving of the sculpture groups. They 
went over the side of the cliff in leather chairs 
at the ends of steel cables so that they might 
have use of both hands. They drilled holes in 
the rock in two parallel lines, four feet apart. 
Bolts were sulphured into these holes, and 
two-by-four timbers fixed to the bolts. Steps 
thus were made, by which the drillers could 
go back and forth from the top without the 
aid of the hoisting machinery. 

Now workmen were lowered down to drench 
the cliff with barrels of nitrate of silver. The 
pictured design was thrown on the “plate” 
by a specially made projector, lighted with 
high-power lamps. Borglum used this method 
for “locating” the great central groups of his 
design. In detail work he made clay models 
of the entire frieze, divided them into sections, 
and made photographs of these. Then at night 
the photographs were flashed in black and 
white on the great granite “screen,” and 
workmen traced the outlines with paint. 
Other workmen next morning etched out the 





design with their drills. 


| 
| 


up and dried, becomes a clear, granular ma- | 





proportions from that of Borglum, that was | 
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sometimes mean the loss of a patent. So lose no time. Get in touch 
with me at once by mailing the coupon below. 
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; Confidence This large, experienced organization devotes 


its entire time and attention to patent and 
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All communications, sketches, drawings, across the street from the U. S. Patent 
etc., are held in strictest confidence in Office. We understand the technicalities of 
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frankly. Your case will have my personal 
attention. It is probable that I can help 
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built on the strength of careful, efficient, 
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One to Thirty-one 


(Continued from page 29) 


and leaders. If the girls of Broadway and 
Hollywood Boulevard wear flesh-colored stock- 
ings, so do the girls of Wichita and Kokomo. 
And style is but one instance of the general 
tendency of women to follow established 
customs and knowledge. But the man is “from 
Missouri.””’ What exists must stand or fall by 
the tests of reason or research. To say a thing 
can’t be done, is to challenge him to do it, 
even at the expense of being called a fool. 
The “fools” who gave us the steam engine, 
automobile, airplane, radio, and much of our 
enlarged knowledge of the universe were 
masculine. Men have persistently upset 
existing orders. 


UT,” protests the feminine chorus, “wo- 

men never have had a chance to display 

their ability. They have been so busy feeding 

grown-up geniuses and rearing little geniuses, 

that they have not had time nor opportun- 

ity to exercise their own originality. Circum- 
stances have held them down.” 

There is truth in that argument, but not 
enough. For instance, in fields where women 
have had the greatest training and opportunity 
to display genius—such as dressmaking, 
millinery, interior decorating, and child psy- 
chology—it is the men who are the recognized 
specialists and leaders. 
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Again, the men who have attained fame as 
geniuses rarely have had an easy time of it. 
Look at the great French landscape painter, 
Corot. A traveling cloth salesman, he starved 
and painted for thirty years before he could 
sell one picture! Beethoven, the composer, 
was too poor to afford a dress suit and had to 
conduct his great Ninth Symphony in a bright 
green coat. Look at Theodore Roosevelt, a 
sickly weakling, fighting and becoming a hard- 
fisted leader of a nation. Or Demosthenes, a 
stuttering boy, shaving half his head in order 
not to be tempted to leave his studies for the 
pleasures of society, overcoming natural im- 
pediments and becoming the world’s greatest 
orator. Or Dr. Gorgas, who stamped out 
yellow fever in the tropics, fighting for a 
medical education in Bellevue Medical College 
with his trousers patched with pieces of an 
old felt hat! The list of male geniuses who 
“never had a chance” might be extended al- 
most indefinitely. 

But of late another argument has been ad- 
vanced. It is that women are handicapped 
from the start by being always made to feel 
inferior. “It is frequently overlooked,” says 
Dr. Alfred Adler, famous Viennese student 
of personal traits, “that a girl comes into the 
world with a prejudice sounding in her ears 
which is designed only to rob her of her 
belief in her own value, to shatter her self- 
confidence and destroy her hope of ever doing 
anything worth while. If a girl sees again and 
again how women are given servile réles to play, 
it is not so hard to understand how she loses 
courage, and sinks back from a solution of 
life’s problems.” 

But this again cannot explain the compara- 
tive shortage of feminine genius. Almost 
everybody suffers this feeling of inferiority, 
more or less. Having it is not what matters; 
it is what you do with it. Some of the world’s 
greatest deeds have been wrought by men who 
felt a secret sense of mental or physical short- 
age. If Napoleon had-been a foot taller, the 
history of Europe might have been wholly 
different. The little Corsican’s appetite for 

wer undoubtedly sprang from the feeling of 
inferiority which an undersized body gave him. 
The late Dr. Charles P. Steinmetz might 
never have become a great electrical and 
mathematical genius, had not the sense of 
physical deformity spurred him to become a 
mental giant. 


“The world is full of men of vast achieyg- 


ments,’ says Dr. James H. Leuba, Professor 
of Psychology at Bryn Mawr, “who owe their 
success to a surpassing energy actuating a 
mediocre brain. Not their intellectual talents, 
but their ceaseless use of them is their dis. 
tinction.” 

And so, when we get to the root of the 
question, we find the fundamental reason for 
the masculine monopoly of genius. It is not 
that men have more natural intelligence than 
women. It is that man fights better and harder 
with what he has. 

This undoubtedly is because man _ has 
greater reserves of energy. If you ask a 
biologist for an explanation, he will tell you 
the secret lies in those little drug stores called 
endocrine glands, which work chemical mira- 
cles in the body, and which are believed to 
have much to do with the vital differences be- 


tween the sexes. In man, they release powerful ' 


chemicals into the blood, making him larger 
of frame, stronger of muscle, and more agres- 
sive. If certain of these drug stores in the 
male quits business, or is removed, some of his 
distinctly masculine characteristics disappear; 
he becomes fat and submissive. When in- 
vestigators, experimenting with poultry, have 
transferred some of the glands from rooster to 
hen, the latter has become the aggressive 
possessor of a comb, wattles, and a raucous 
baritone voice! 

When we think of Edison laboring in his 
laboratory for sixteen hours a day, or of 
Paderewski with his twelve hours of piano 
practice daily, we begin to get an idea of what 
the energy output of true genius means. 

But, significantly, while man’s chemical 
make-up pushes him to greater heights, it also 
produces more insanity. Men scatter up and 
down the ladder of mentality. Women stay 
near the middle, avoiding the extremes at 
both ends. As a rule, women are morte alike in 
intellect than are men. 

Quite evidently, then, Nature does not in- 
tend many women to be geniuses. Woman is 
needed as Nature’s chief agent of reproduc- 
tion; therefore she must remain truer to type 
than man—she cannot be allowed to vary 
far from the average. And so, to the mothers 
of the race is left a réle fully as important as 
that of the men of higher attainments. Upon 
woman the world relies to consolidate the 
gains won by the more foolhardy and energetic 
sex. She weaves his newly achieved knowl- 
edge and discoveries into the fabric of com- 
mon life, binding the new to the old in a pat- 
tern strong and durable. Upon her, too, falls 
the burden of bringing new geniuses into the 
world. 


([HERE is one consideration, however, which 
cannot be overlooked. It is that the term 
genius, as commonly used, applies only to 
those dramatic forms of achievement which 
stand out and strike the eye. Isn’t it reason- 
able to suppose that the number of women 
who have become great in sympathy, mother- 
love, and home-making is fully as large as the 
number of men who have become great in- 
ventors, painters, and mathematicians? 

Women of all time have been driven by a 
passion to excel as sweethearts, mothers, and 
home-makers. And who can deny their 
greatness here? Even women included with 
men on the list of geniuses have never lost this 
desire. Madame Curie, touring through the 
United States after the war, often would turn 
to her American companion as the train 
passed some modest cottage, and exclaim: 

*T have always hoped to have a little home 
like that some day!” 

So we come to the reason that seems most 
important of all: Women do not count large 
among the geniuses because they do not want 
to be geniuses. They want to be women. 
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i 
The Thirty-One 
Geniuses 


Here are the names of the thirty-one geniuses 
whose pictures appear on page 29: 


1. Michael Faraday, English chemist and 
physicist, discoverer of magneto-electric in- 
duction. 

29, James Abbott McNeill Whistler, famous 
American painter and etcher. 

3. Guglielmo Marconi, Italian electrical 
engineer, inventor of wireless telegraphy. 

4. Edgar Allan Poe, American poet and 
romancer. 

5. Alexis Carrel, French-American surgeon 
and biologist, a leader in modern surgery. 

6. Alexander Hamilton, great American 
statesman and financier; first Secretary of the 
Treasury. 

7. Prince Bismarck, German empire builder 
and dictator. 

8. Robert E. Lee, military genius, com- 
mander of Confederate Armies in the Civil 

7, 

9. Eli Whitney, American inventor of the 
cotton gin and originator of mass production 
in industry. 

10. Wilhelm Richard Wagner, German 
musical composer and poet. 

11. Henry Ford, American automobile in- 
ventor and manufacturer. 

12. Ludwig van Beethoven, German musi- 
cal genius and composer. 

13. Thomas Jefferson, father of American 
democracy; third President of the United 
States. 

14. Napoleon Bonaparte, French military 
genius and empire builder. 

15. George Washington, builder of a nation; 
first President of the United States. 


tinguished educator and historian. 

17. Herbert Spencer, English philosopher 
and scientist, founder of modern evolutionary 
philosophy. 

18. Abraham Lincoln, great emancipator, 
President of the United States during the 
Civil War. 

19. Samuel F. B. Morse, American artist 
and inventor of the telegraph. 

20. Daniel Webster, American orator and 
statesman. 

21. Charles Darwin, British naturalist, dis- 
coverer of evolution. 

22. Benjamin Franklin, American states- 
man, inventor, and author. 

23. Samuel L. Clemens (Mark Twain), 
American author and humorist. 

24. Thomas A. Edison, American inventor 
and electrical genius. 

25. Auguste Rodin, French sculptor and 
painter. 

26. Louis Pasteur, French chemist and 
bacteriologist, discoverer of antitoxins. 

_ 27. Horace Greeley, distinguished American 
journalist. 

28. Albert Abraham Michelson, American 
physicist, famous for his measurements of the 
speed of light. 

29. Wilbur Wright, co-inventor of the air- 
plane. 

30. Ulysses S. Grant, commander of the 
Union Armies during the Civil War, and 
President of the United States. 

31. Alexander Graham Bell, American sci- 
entist, inventor of the telephone. 


If you were asked to select the thirty-one 
greatest modern masculine geniuses, would 
your list agree with this? What names would 
you omit, and what ones would you substitute? 
Porutar Science Montuty will be glad to 
have your opinion. Address The Editor, 
Porputark Science Montuty, 250 Fourth 
Avenue, New York City. 











16. Woodrow Wilson, President of the | 
United States during the World War, dis- | 
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“Hunky” a 


(Continued from page 20) 


face and jerked over the digging motor switch, 
The rumble of the bucket-line died away as 
Tim cut out the pumps, the stacker belt, ang 

“grizzly” motors. He hurried on deck. 

The dredger was swinging slightly to star 
board. The main current of the river, even jn 
the last two hours, had shifted perceptibly 
closer to the boat. The bulwark which had 
been thrown up by the stacker was rapidly 
washing away. O'Leary could see that the 
boat was in danger. It was imperative that 
they get out another line at once. 

O’Leary swung around to Hunky. The 
Irishman wasn't grinning now. ‘You git 
ashore as fast as ever ye can. Call Purcell an’ 
Lancaster an’ have ‘em help ye git another line 
out here.” 


He NKY needed no urging. He dove into 
the scow and pulled out into the river, 
Across the stream he made out the lights of the 
camp, gleaming faintly through the pouring 
rain. The old blunt-nosed scow cut the water 
like a racing shell under the impetus of his 
powerful muscles. 

He pulled up to the pier, made a hasty hitch 
around a pile, and leaped ashore. Five minutes 
later he had routed Purcell and Lancaster out 
of bed, and the three of them were hauling a 
spare cable out of the storehouse and down to 
the river. One end was made fast to a “dead- 
man.” The remainder of the cable was coiled 
in the stern of the scow. 

“Where's the other boat?” Lancaster de 
manded. 

“The night shift,’ Hunky said. “They 
must o’ landed way downstream. They couldn't 
row against this current.” 

“Then how are you going to row against it?” 

*T'll do it, sir.” 

The super turned to Purcell. “You stay on 
the bank, Bob. I'll go out with Hunky.” They 
got into the boat. ‘* Want me to take an oar?” 

“IT think I can handle em better alone,” 
Hunky answered breathlessly. 

“It'll be a tough pull, with the weight of the 
cable dragging you back.” 

**T can make it.”” Hunky took a deep breath. 
“T gotta make it.” 

Lancaster called over his shoulder as they 
shoved off into the stream. ‘Bob, you'd 
better see if you can round up the other scow 
and haul it up here. There's no telling what 
will happen before the night’s over, with the 
river rising like it iss We may need another 
boat.” 


UNKY bent his back to the oars. The 

bank slipped away from them. Lancaster, 

in the stern, paid out the cable, and marveled 

at the sheer brute strength of the man at the 

oars. Before they were halfway over to the 

dredger Hunky’s labored breath was whistling 
through his teeth. 

‘**Want me to spell you?”’ Lancaster asked. 

‘No. Take too long—to make the shift— 
lose too much—ground. I'll make it. Gotta— 
make it.” 

The oars bent. The lights of the dredger 
drew closer inch by inch. Lancaster found it 
hard to believe that one man could stand the 
strain of such violent physical exertion. But 
Hunky stood it, and at last the scow swung 
against the dredger. 

Lancaster leaped out onto the deck. 
me the painter!” he cried. 

Hunky’s mind, however, was on the cable. 
He grasped it and stood erect. Lancaster 
caught the end of the cable. O'Leary caught 
hold of it, too. They were just in time. 

The current caught the boat, swung it out 
from under Hunky. The oiler fell into the river 
with a muffled cry. But he clung to the cable, 
and Lancaster and O'Leary dragged him onto 
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“Hunky” 


(Continued from page 130) 


the scow drifted out of sight in the darkness. 

“That was a fool thing to do,’ Lancaster 
growled. “Why didn’t you hand me the 
painter?”* ; 

“It was in the bow.” Hunky pawed the 
muddy water out of his eyes. “I couldn’t 
reach it. I thought I could hold her. She went 
right out—from under my feet.” 

“Naturally. And now we're stuck here until 
Purcell gets that other boat and tumbles to 
the fact that we can’t get ashore. Well, no 
matter. We got the cable aboard. That’s the 
main thing.” 

They got the cable on the windlass and took 
in the slack. Lancaster found a flashlight in 
the winchroom and went up forward. Hunky 
and O’ Leary followed him. 

The super cursed softly. ‘No more work 
tonight. The channel's shifting. See those 
eddies out there? See how they’re moving in 
toward the bow? Lucky that sideline broke. 
If it hadn't, you'd probably have gone on 
working until the boat piled up on some bar 
down the river.” 


() LEARY was very sheepish. “Sure, an’ 
I never thought it was that bad, Mr. 
Lancaster.” 

“Don't you ever think it isn’t,” Lancaster 
snapped. “We've got to get this boat inshore 
before the current works over here. Another 
half hour of this and we’d lose her.” 

“Yes, sir.” 

“Hoist your spuds and your digging ladder 
and we'll swing her in as far as we can. And 
make it snappy, O'Leary. There’s not a minute 
to lose.” 

“Ves, sir.” 

Tim's cheeks were burning as he leaped to- 
ward the winchroom. 

“You—you think there’s any danger, Mr. 
Lancaster?” Hunky asked hesitantly. 

“Certainly there’s danger,” the superin- 
tendent answered angrily. ‘“‘There’s always 
danger in a storm like this when we’re working 
so close to the main channel. Why? Afraid 
you'll have to swim for it?” 

“No, sir. I ain't afraid o’ the river. I can 
swim it if I have to. I was thinkin’ about— 
our dredger.” 

Lancaster chuckled in spite of himself. He 
laid a friendly hand on Hunky’s shoulder. 
“Don’t you worry, Hunky. We'll save the old 
dredger.” 


UNKY rubbed his chin with his clenched 
fist. ‘‘I'd hate to lose her, Mr. Lancaster. 
I think a lot of her. She’s a right fine ol’ boat.” 

Lancaster started to speak and then broke 
off as the deck was plunged into darkness. He 
eursed sharply. ‘“‘ Now what the devil!” 

Both men stared across the river. The lights 
of the camp were faintly discernible. 

“Couldn't have been the power plant,” the 
superintendent muttered. 

“Guess Tim must ’a’ blew a fuse,” Hunky 
said. ‘‘Gave her the juice too fast.” 

Lancaster switched on his flashlight and 
strode toward the winchroom. Hunky stum- 
bled along behind him. They found O’Leary 
cursing and pawing through the tool boxes. 

“Main fuse went out on me,” the winchman 
said. ‘An’ there ain't another on the boat.” 
He stood up, staring helplessly at Lancaster. 

The superintendent glowered. “What kind 
of a dredger are you running here, O'Leary? 
Haven't you got brains enough to have spare 
fuses on hand?” 

“Tt ain't my job to have spare fuses on 
hand,” Tim cried. ‘“That’s up to the dredge- 
master.” 

Lancaster said nothing for a moment. The 
sinister moan of the river had grown louder. 

““A nice mess we're in.” The superin- 
tendent’s voice was (Continued on page 132) 
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coldly quiet. “In another half hour we'll be 
getting the full sweep of that current. We have 
no power to move the boat. You know what 
will happen. The ‘deadmen’ on the right bank 
will pull out. And we'll all take a nice fast ride 
down the river. All for lack of a fuse.” 

O'Leary glowered at Hunky. “Or,” he said 
with deep sarcasm, “‘fer lack of a boat to go 
ashore an’ git one.” 

Hunky flinched. His shoulders sagged. He 
stared pleadingly at Lancaster. Then his 
shoulders suddenly came erect. 

“T'll get you a fuse, sir.” 

“Where?” Lancaster demanded. 

“*T’ll swim ashore.” 

“You're out of your head, man.” 

“No, I ain't. I’ve swum this river lots o’ 
times. I can make it. I gotta make it.” 

“You're crazy!’ the super snapped. “You 
wouldn’t have a chance in that current.” 


HUNKY was jerking off his shoes and his 
oilskins. 

*T won’t allow this, Hunky,” Lancaster 
cried. “‘I won't allow any man to throw his 
life away—” 

Hunky was out of his clothes and leaping 
toward the side of the boat. “Keep yer flash- 
light on!”’ he cried over his shoulder. “I gotta 
have somethin’ to hit fer when I start back.” 

Lancaster tried to catch his arm. Hunky 
twisted away, poised an instant on the deck, 
and then dove cleanly into the black, swirling 
water. ... 

No one knows much about that struggle in 
the darkness. No one save Hunky, and he 
never talked about it. Old river men, knowing 
the San Juan, said afterward that it couldn't 
have been done. But there were witnesses. 
Lancaster and O'Leary saw him dive off the 
dredger. And Bob Purcell, returning from a 
fruitless search for the other scow, heard foot- 
steps scrunching in the mud and saw a naked, 
dripping man run past him. 

** Fuse!” Hunky shouted hoarsely. 

Purcell broke into a run, caught up with the 
puffing oiler. 

*You—Hunky! Where did you come from?” 
the dredgemaster cried, aghast. 

“From boat—swum—lost scow—O’Leary 
blew—main fuse—gotta get—’nother fuse— 
boat’s in—danger.” 

So Hunky told his story while he ran, 
gasping and almost spent, toward the store- 
house. 

Purcell found another fuse, and turned to 
the naked man at his elbow. 

“But you can’t get it out!”’ he exclaimed. 
“T couldn’t find the other scow. It must have 
got adrift. There's no boat.” | 
“T)\ON’T need a boat—I can swim— 

can’t I?” 

“You're crazy! You're almost dead now.” 

Hunky did not waste his breath in argu- 
ment. He jerked a canvas sack off the floor 
and tore a long strip out of it. He snatched 
the fuse out of Purcell’s hand, tied it in. the 
strip of canvas, and knotted the latter about 
his neck. Then he dashed out of the store- 
house, with the dredgemaster in hot pursuit. 

Hunky started up the river, splashing 
through the mud and darkness and rain. 
Purcell followed with his flashlight and tried 
vainly to argue the oiler out of his crazy plan. 

“Hunky, use your head! You won’t have a 
chance of making the dredger. Her lights are 
out. You'd never see her in the darkness. You 
don’t know these currents. They've all 
changed since the river rose. Don’t be a fool!” 

“Ain't a fool!” the big oiler puffed. “‘Gotta 
get that fuse out, ain't we? Gotta save the 
boat, ain’t we? Lancaster said—she wouldn't 
last—half an hour. Gotta save her!” | 

A quarter of a mile above the dredger 


i 


Hunky splashed into the river. Purcell followed 
him until the water was above his waist, 
pleaded with him, tried to hold him back. 
But Hunky’s wet body slipped out of the 
dredgemaster’s clutching fingers, and plunged 
headlong into the oily, black water. Purcell 
watched him out of sight. White arms flashing | 
above the black water. A dark, glistening 
head moving slowly and relentlessly out into 
the current. An angry river fighting for its 


prey. 

Hunky passed out of the range of Purcell’s 
flashlight. And the dredgemaster plodded 
back to camp feeling oddly sick. 

Lancaster and O'Leary, waiting hopelessly 
on the deck of the dredger, heard a muffled 
cry in the darkness. Where had it come from? 
Somewhere near the dredger. But where? 

Lancaster raised his voice in a shout. He 
swung his flashlight back and forth, cursed 
the feebleness of its beam. 


[HEN they saw him, vague and indistinct 
through the driving rain. He was struggling 
feebly. His arms were rising and falling with 
heartbreaking slowness. 

“Hold the light!” the super cried. 

O'Leary took it. Lancaster caught up a coil 
of rope, swung it twice around his head, and 
shot it out across the water. It dropped across 
Hunky’s shoulder. And the oiler, with the 
last of his waning strength, caught it and 
looped it around his wrist. 

Hunky was more dead than alive when they 
hauled him to the deck. There was something 
pitiful about him as he lay there gasping fer 
breath, his great muscles trembling with 
exhaustion. 

One hand moved feebly, motioning toward 
his neck. “Fuse!’’ he muttered, and collapsed 
in an inert heap. An hour later, when the 
spuds and digging ladder had been raised and 
the dredger hauled to safety, he was still barely 
able to move. 

And yet the following morning when Lan- 
caster met him on the compound, he was again 
his old self. The storm had passed. The day 
was bright and crystal clear. 

“How do you feel, Hunky?” the super 
asked. 

Hunky blushed a little and rubbed at his 
chin with his knuckles. ‘‘Me? I feel fine, Mr. 
Lancaster.” 

“That's good. Do you know anything about 
dredgers, Hunky?” 


” E?” The big chest swelled with pride. 
“T know all about *em.” 

“Think you could hold down the job of 
winchman?” 

Hunky gasped and rubbed furiously at his 
chin. He wasn’t quite able to speak. 

“Well, what about it?” the super demanded. 
“O'Leary quit—before I had a chance to fire 
him. Think you could hold down his job?” 

Hunky fought for words. ‘“* Y-y-yessir!” he 
managed to gasp at last. 

“Good. You'll take the graveyard tonight.” 

Lancaster walked off, very grave and 
businesslike. Some distance away he glanced 
back over his shoulder. Hunky was still rub- 
bing at his chin and staring dazedly at the | 
ground. 

He’s dredgemaster now. Dredgemaster of 
Number Four. And they say that the old boat 
is setting yardage records every month. 


Prize Racing Turtles 


OO POPULARIZE the world’s slowest sport, |_ 


turtle racing, in Hawaii, S. N. Castle re- 
cently sailed from San Francisco with thirty- 
two racers, one of which, he says, can sprint & 
hundred yards in four hours flat. 
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Breaking into Aviation 
(Continued from page 44) 


president of the Northern Airways, Inc., at 
Wausau, Wis., was still another who entered 
the business through the sales door. 

The mechanical and engineering phases of 
aviation opened the way to careers for a num- 
ber of flyers. Here, for instance, is the fas- 
cinating story told by John H. DeMott, who 
now manages a large general flying service at 
Palm Beach, Fla., including a flying school: 

“During the war I was in the Air Service 
and got some flying instruction. After I was 
discharged I spent a year and a half with 
several of the largest aircraft manufacturing 
companies, working on design and drafting, 
then obtained a position as mechanic for a 
flying school. After a year of that I bought 
my own plane, reconditioned it myself, and 
soloed until I felt confident enough to carry 
passengers. I have kept at the flying end ever 
since.” 

A regular pilot on the Ford Airlines, Roy E. 
Keeler, likewise broke into the game as a 
mechanic. 

“In 1917 I enlisted in the Air Service and 
received valuable experience in line work and 
servicing planes,”’ he said. “My first commer- 
cial job was in 1920, setting up a ship and 
acting as mechanic on a barnstorming trip. 
On this work I learned to fly. My present 
position is the first steady year-round job I 
have had at a good salary in aviation.” 

Clyde C. Sprecher, another former military 
pilot, got his start carrying pay rolls for oil 
companies at Tampico, Mexico—precarious 
but profitable at $500 a month. 


MORE than one pilot created a job for him- 
self by evolving an ingenious and brand- 
new idea. Jay M. Fetters, just out of the Army 
service, chased ducks from the rice fields of 
California. 

A. M. Sampson, of the Bellevue Airport, 
Minnesota, began as an aviation pioneer in 
Alaska. 

Similarly, five years’ experience in railroad 
transportation work and two years’ in foreign 
trade served Grissom E. Haynes, of the 
Atlantic Aircraft Corporation, Hasbrouck 
Heights, N. J., when he quit Army flying. 

“The first job I obtained,’ he said, “was 
in the Department of Commerce as an ex- 
pert on foreign sales and markets for Amer- 
ican aircraft products. The crying need is 
for men who have had business and executive 
experience and who will or have learned the 
aircraft manufacturing and operating tech- 
nique.. There are too many incapables or lay- 
men at the top, while the majority of engineers 
and pilots are not qualified executives.” 

William P. MacCracken, Jr., Assistant 
Secretary of Commerce for Aeronautics, a 
trained military pilot, recalled that his first 
commercial air job consisted of trying a law- 
suit involving an aviation contract for a 
former Air Service comrade. 

About half of the flyers began their careers 
as free-lance pilots, barnstorming, carrying 
passengers, and engaging in exhibition and 
stunt flying. Thirty-two took jobs with avia- 
tion companies; eight organized their own 
companies; eight started flying schools; others 
began in miscellaneous ways; one started as a 
rum runner! 

From such a variety of callings it would ap- 
pear that a young pilot should not have diffi- 
culty in choosing. 

Yet there are still more fascinating possi- 
bilities, as suggested by Robert S. Horsley, of 
Tampa, Fla.: “Airport equipment—meteor- 
ology—aerial lighting and signals—aerial radio 
communication—air travel tours—building a 
city around an airport. 

“‘Have a definite purpose in view,” he 
added. “Do your bit to keep the morale of 
the profession on a par with the enviable 
standing of our fighting flyers.” 
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Ali Hafed, a Persian 
farmer, sold his acres to 
go out and seek his for- 
tune. He who bought the 
farm found it contained 
a diamond mine which 
made him _ fabulously 
rich. Ali Hafed over- 
looked the great oppor- 
tunity at his door to go 
far afield in search of 
wealth—which illustrates 
a great truth. 
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age and address in the margin and send it to us. 


of Illustrating 


7148 Federal School Bldg. Minneapolis, Minn. 
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Pays $150 to $300 
Mon Profits 
Start your own big business now. 
Small payment brings complete 
outfit for recharging auto and 
radio batteries. Easy terms. 
uarantee. Write to 

T BROS. 


Box P78, Troy, Ohio 


LGIAN HARES 


‘MONEY—wa 
$5 ph 





Piiew Lesiands $3 
— Giants $5 each 
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you pledge 
yourself to secrecy we will 
teach you the secrets of 


Real Professional 


Magic 


$250 to $1000 a Month 


For the first time in the history of Magic the 
age-old, sacredly guarded secrets of the 
ystic Art are being revealed. Now at last 
ou can learn to be a Real Professional 
agician. Yes, and you can learn this won- 
derful art easily and quickly AT HOME. You 
are taught the guarded secrets of the Magic 
Profession. But before you study, (2 must 
sign Magician’s Solemn Pledge of Secrecy. 


WRITE St 


Send today for big free 
Magic Book telling a!l 
about amazing NEW Course in Ma 
Low Prices and Easy Terms. Write 


pay 
Tarbell System, Inc.,Dept. 
1926 Sunnyside Ave., Chicago, Ill. 
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RAWING 
mast SPECIAL SERVICE FOR erm - 


Inventors and Patent Attorneys 
to take place of working modeis 
made from your sketches or 
blue prints in pen &ink orshaded 
photographic drawings - 15yrs.Exp. 


RITE US YOUR NEEDS H 
wis. 


AGENTS 500% PROFIT 
GENUINE GOLD LEAF LETTERS 


Guaranteed to never tarnish. Anyone can 
ut them on stores and windows. 
normous demand, large profits, Paul Clark 

says: smallest day $28.70. R.L. Reel made 

$920 intwo months. Write today for free 
sample and liberal offer to general agents. 
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Learn at home 


mechanical 


” 


date and especially arranged to 
= meet the needs of the student 
f who — - = a 
| are particularly help 
because they are writ- Fa 
pat ten by well-known a 


in le 
: engineers. - 


Name. 


METALLIC LETTER CO.. 433A N. Clark Street, Chicago. 


MECHANICAL ENGINEERING 


MECHANICAL Engineering embraces the design, construction and g 
operation of machines and machine tools. It is a profession which 
offers almost unlimited opportunities to men who combine me- a 
chanical ability with technical training. 

One of the best ways to train yourself to secure a | 








“| 


% sition as a Mechanical Engineer is through the 
me-study courses of the International School 
Engineering. 


of 
These courses are complete, up-to- we 


INTERNATIONAL 
OL 


- OF ENGINEERING 
Division of the 
International Correspondence Schools 
Dept. 7682-E, Scranton, Penna. 
Without cost or obligation, please send me | 
full details of your home-study course in 
MECHANICAL ENGINEERING | 


- 
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Mail the Coupon for Free ee, -” ‘ 
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Flyers Who Rob 
Caterpillar Club 


(Continued from page 41) 


Schlossback was at the top of a loop, 4,009 
feet up, when his safety belt slipped and he 
was pitched from his seat. Instinctively he 
grabbed for the braces—and there he clung 
while the plane flew on, upside down and 
pilotless! The ship turned over, and doye 
for 2,000 feet before Schlossback could cray| 
back in his seat, seize the controls, and 
straighten her out for a safe landing. 
Skillful, cool-headed pilots have performed 
feats of daring that almost defy belief. 
was the case of George (Daredevil) Ashby, an 
air circus stunter, whose specialty was hang. 
ing from a trapeze suspended from the wing of 
a plane. One day in Florida his body became 
numb in the cold upper air and he couldn't 
climb back to the wing. There he hung help. 
less. Lester Kirk jockeyed a second plane 
under the dangling body four times before he 
could get close enough; then he stood up in 
his cockpit, seized Ashby, and dragged him 
in to safety beside him. 


EANNE DURAND went up last winter 

with Dr. R. L. Ellis, of Minneapolis, to try 
for a new record for high parachute jumping. 
At 15,000 feet she went over the side, but her 
parachute caught on the wing, leaving her 
swinging, unable to free herself or to climb 
back. Crowds below watched in dread, but 
the pilot landed on one wheel and a wing tip 
and Miss Durand was ready to try the jump 
again the next day! 

Lincoln Beachey was perhaps “‘the first of 
them all’ in point of time and dare-deyil 
expertness. In his day, the aviator’s ’chute 
was unknown. Once in 1913 his engine died 
several thousand feet up, and the plane started 
nose-diving earthward. Beachey tugged at 
the wires of his ungainly controls, righted the 
plane, and straightened it out. That was the 
first time that had ever happend to him! He 
called it the “Death Dive,” deliberately tried 
it again, and added the stunt to his bag of 
tricks. 

Neither the Army nor the Navy lays down 
hard and fast rules as to when a pilot shall 
jump or when he shall stick to his domes 
unmanageable plane. The men of the 
pillar Club are, of course, as brave and te 
spected a lot as their nonmember co 
who have refused to jump. It is generally 
considered, however, that the three occasions 
on which a pilot is justified in jumping are 
fire, collision, or a blinding fog or snow whi 
cuts off view of the land. 

The Navy has equipped some of its latest 
planes with an automatic “sprinkler” for us 
in a fire high in the air. But one of thes 
recently failed to save Lieutenant Barnett T. 
Talbott, whose overheated motor burst into 
flames over Anacostia Field. Lieutenant 
Talbott took to his parachute and landed with 
his body severely burned. 


ie ITS recently published “Annual Analysis 
of Aircraft Accidents for the Fiscal Year 
1926-27,” the Bureau of Aeronautics of the 
Navy Department has this to say to “ 
Aviation Units Ashore and Afloat”: 

“Bad judgment and inexperience were the 
two leading causes for errors in pilots during 
the past year. Every minute in the air is at 
opportunity for self-instruction. Stunting 
should be regularly engaged in, in order that 
pilots can improve their technique and a& 
quaint themselves with the control of ai 
in unusual attitudes; observing, of course, 
rules governing stunting, altitude, etc.” 

The Caterpillar Club, most exclusive d 
organizations, undoubtedly will gather De 
members each year. But the increasing 
of pilots and the successive improvements it 
aircraft construction will keep its roster from 





getting too large. 
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Learn Cartooning 


in Your Spare Time 

phe famous PietureC artMethod 
¢ teaching original drawing has 
} ned the door of success for hun- 
one of beginners. Whether you 
think you have talent or not, send 
for sample chart to test your abil- 
ity, an examples of the work of 
‘sents earning from $50 to $300 


— . Please state your age. 


LANDON SCHOOL 


THE L 














Drawing, Estimating, Show Card, Sign Painting 


Write for Catalog 50. 


1451 National Bank Bidg., Cleveland, 0. 
BROOKLYN ENGINEERING INSTITUTB 
(Operated by Bedford Br. Y. M. C. A.) 


Yh TRADE SCHOOL 





Window Dressing, Fine And Commercial Art» 





XPERT 


Learn Auto Mechanic, Auto Electrical, Battery, 
th 000 


Machine, Electrical, Radio Mechanic, Tiling,’ 
Bricklaying, _ Plastering, Plumbing, Welding, 
tive Accountants and C, P. A.’s earn 
Executivss of firms need them, Only 9, Y 


n 
Thousends United States. We train you thoroly at home in epare 





A. or accounting posi le jous 
— ee es unnecessary. a under the oo supervision of 
William B. Castenholz, A. M., C. P. A., and a large staff of C. P. 
.'s, including members of the American Institute of Accountants. 
Hirite for free book, "A that 





° a e 
LaSal University, 783-H Chicago 
ne store Laroest Sustece Treming snsutution — 














Write today for this new book. It tells you how 
} alaw training will shorten your road to suc- 

, cess. It also carries a vital and inspiring mes- 
sage toevery ambitious man. Find out about 
the opportunities that await the law trained man. 
| 2 out how you can learn law rightin your own 
ome. No obligations. The book fs absolutely FREE. 
Write Today—'r tore 


American Correspondence of Law 
3601 Michigan Ave. Dept. 136-B > Ot. 


foo 





MEN TO LEARN 


MOTION PICTURE 
PROJECTION 


A BIG-MONEY PROFESSION—$2,000 TO $4,000 
We Assist Students to Earn While Learning 
MOVIE OPERATORS SCHOOL 
61 Sproat Street Detroit, Michigan 








your address fi free booklet eiving interesting in- 
mn and. vital 4 ote about ‘Advertising. Find out how we prcpere 


t i are time, for the opportunities n in 
secina foe asiness. Practical work. No" ext books. Old estab- 
school. Successful graduates everywhere. Just the Plan you 
e always wanted. Write today. No obligation. 


PAGE-DAVIS SCHOOL OF ADVERTISING 
Dept.136 B, 3601 Michigan Ave., Chicago, U.S.A. 








Learn Structural Drafting 
Here is an advanced HOME STUDY COURSE 
designed especially for ambitious JUNIOR 
DRAFTSMEN which you can learn easily and 
quickly. Send today for complete details. 
CANTON TECHNICAL SCHOOL 
323 First National Bank Bidg., Canton, Ohio 


“STAMMERING| 


Ifs Guse and Gire % 


You can be quickly cured if you stammer. Send"l0 
cents, coin or stamps, for 288-page cloth bound book 
on Stammering and Stuttering. It tells how I cured 
myself after Stammering and Stuttering for 20 years, 

BENJAMIN N. BOGUE 
€ 11855 Bogue Bidg.. 1147 N.111.St. Indianapolis « 


























ctures. Prepare quic! during 
perience 


ey taking 
Spare time. Also eum while you learn. No ex 
ry. New easy method. Nothing else like it. 
Send at once for free book, Opportunities in Modern 
phy, and full particulars. 
RICAN SCHOOL OF PHOTOGRAPHY 
4 Michigan Ave. Chicago, U.S. Ae 








When You Plan to Build — 


(Continued from page 68) 


several ways, including the use of a steel 
girder, notching joists and resting them on 
strips so that tops of joists and girder are 
flush, and supporting joists with metal hangers 
at girder or wall. As far as the immediate 
purpose is concerned, it does not matter which 
method is followed. 

The foundation wall of my house is low at 
the rear, about six inches above grade, and the 
sill is rotting. What can I do? 

There are too many low-built houses like 
that, and a misguided sense of art is responsible 
for the newer ones. A drastic remedy costing 
several hundred dollars, forced on owners in 
some sections, is to have the house raised and 
the foundation built up to two feet or so above 
grade. Such a height prevents dampness and 
decay as well as forays of destructive insects. 
Instead of this it may be feasible to lower the 
outside grade at least a foot and tile-drain the 
near-by area. Protect the wall from roof water. 
Remove outside covering of siding or shingles 
to expose sill and paint or spray it with 
liquid creosote. The inside of the sill in the 
cellar may be similarly treated. Give two 
applications at some time apart so that the 
preservative soaks well into the wood. Hot 
creosote has more penetration than cold. Of 
course the sill should have time to dry out 
before it is painted or sprayed. 


(THE square wood bases of our porch columns 
are badly decayed. Is there any way to 
fix this without going to much expense? 

Yes, if the bases rest on masonry. Dig out 
the decayed wood and touch up the underside 
of column with creosote. Make a base form 
of proper size. One side may be left open and 
tacked or wired in place after fitting. Fill the 
form with dense rich concrete and trowel to a 
hard surface. Cover with a cloth and keep it 
damp for a week. Leave form in place another 
week or two. When the concrete is well cured 
and dry it may be painted with linseed oil 
paint to match column. 


p= concrete for a cellar require water- 
proofing compounds? 

About as much as a man with a raincoat 
needs an umbrella, according to Government 
authorities and the cement industry experts. 
One part Portland cement, two of sand, and 
four of gravel or stone is a standard recipe for 
a water-tight mixture. The ingredients must 
be first class and rightly sized. The course 
material should grade from an inch in diameter 
downward. After dry mixing add six to six 
and a half gallons of water per sack of 
cement. Each batch in a power machine 
should be mixed at least two minutes. After 
tamping well in place, keep the concrete damp 
for three weeks. Complete the placing in one 
day. If such concrete fails to hold out water 
the cause will be mechanical, such as cracks 
due to settlement of foundation or lack of 
reinforcement. However, it is common prac- 
tice to insure the tightness of cellar walls by 
coating them outside with hot tar, sometimes 
above a plaster coat of rich cement. Inside 
plastering is also done with good results. 

Is there any comprehensive book on Amer- 
ican house architecture? 


HE New York public library said a short time 

ago it did not know of such a book. There 
are a hundred books on this or that style or 
group, but nothing comprehensive. It appears 
that the layman must turn for summary’ en- 
lightenment on architecture to trade publica- 
tions, such as Russell F. Whitehead’s Good 
Houses, published by Weyerhaeuser Forest 
Products. This work briefly describes and 
illustrates some two dozen styles. 

What is the best hardwood flooring? 

Maple is harder than oak. White oak is 
slightly superior to red. The prices are in the 
order given for the same grade and thickness. 


MONEY MAKING OPPORTUNITIES SECTION 135 


Would You Like 
To Earn More 
Money-in Work 
That's Almost 
Romance ? 






If you’re earning a penny 
less than $50 a week, clip 
coupon below. Get my big 
Free Book telling about op- 
aa rtunities for big money in 
Ay adio. Television, trans- 
Atlantic Radio telephony, many 
other wonderful inventions and devdiemramite con- 
stantly creating big new Radio opportunities. Here's 
work that’s almost romance, a NEW, speedy, growing, 
live-wire profession. 

And Radio needs trained men! Salaries from $50 
all the way up to $250 a week are not unusual. You 
can easily learn Radio for bigger pay by my tested, 
practical methods. Hundreds of men have already 
done it. You learn quickly in your spare hours AT 
HOME—it’s all so interesting to you that it’s easy 


Extra Dollars For You 
Almost At Once 


Think of making $15, $20, $30 extra every week ‘‘on 
the side,” without interfering with your regular job! 
I'll teach you to doit almost at once after youstart your 
Radio training with me by using spare time that you're 
wasting now. And all the 





while you'll be getting ready 
for the bigger Radio jobs 
ahead! 


You can easily pay for your 


Six Big Outfits of 
Practice Material 
Given Free of 


course and put money in the 
Extra Cost bank while learning, whe 
With your training you learn by my practical 


¥ nd you don’t 
need to leave home, or inter- 
fere with the job you have 
now, while you're doing it! 
Fill out and mail the coupon 
below for the big book of 
Facts and Proof. 


64-PAGE BOOK 


you get free of extra 
cost 6 great outfits of 
real Radio practice 
material. With these 
6 outfits you can build 
100 real Radio circuits, 
This is the practical 
kind of home-training. 


You learn to hold a 
Ege. learn so bs SENT FREE 


iper—~ 
ON THE PAY-ROLL. 
Send coupon below for 
details of this offer. 


renee receive Feet 
mail you my age 
Book immediately. It’s filed 

th photos and facts 
about the opportunities 














in Radio, and tes how 


vantage of this offer. No 
special schooling re- 
quired. Mail coupon 
now—address J. 
Smith, President. 





J. E. SMITH, President, 
National Radio Institute, 
Dept. 7-M, Washington, D. C. ° 
Dear Mr. Smith: Kindly send me your 64-page Free 
Book which tells about learning Radio for bigger pay. 
Also send information on your offer of 6 outfits of mate- 


rial free of extra cost. I understand this places me under 
no obligation. 


NQMC..cccccccccccccccccccccccesccctccsecececos eee 
AGOPOES. occ ccccccrcvcccvcccccctocccccccosesioces eee 
TOW... ccccccccccccccscesesec State. .cceccereunences ° 
Occupation... ......e- aesebedmeseended Svscosecess ° 
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POPULAR SCIENCE MONTHLY 


OIL HEAT— 
ee as AS BENEVOLENT AS SUNSHINE 





The house of your dreams— 
how will you heat it? 


| ht ara one planning a new home does 
all he can to embody his ideals in the 
actual finished house. Ideal heating is one 
of the first requirements. 

What is an ideal heating system? Is it not 
one that takes care of itself so far as pos- 
sible—that provides you with even temper- 
ature without your having to bend your 
back in dirty, menial toil—which keeps you 
warm automatically, not only in freezing 
weather but during those chilly in-between 
days of spring and fall? 
Oil heating meets all the requirements. 
Thousands of enthusiastic users say that 
no other modern convenience is so bene- 
ficial to the health and comfort of the en- 
tire family—thatit has become indispensable 
to the full enjoyment of their homes. 


An oil heating system also helps to econo- 
mize in building the new home. The ex- 
cavation for the oil tank is made at very 
little cost when the ground is being dug for 
foundations and basement. Coal bin space 
is all clear gain, and gives the house valu- 
able additional room. 


Be sure to consider oil heating for your new 
home. Get all the facts you can. Send for 
the Oil Heating Institute’s authoritative 
non-technical books offered in the coupon 
at right. 


OIL HEATING INSTITUTE 
420 Madison Avenue New York 


The Oil Heating Institute is prepared to 
furnish special information on the heating 
of churches, theatres, hotels, apartment 
houses and office buildings, and on the 


various heat treating processes of industry. 





This is the Emblem of the 
Oil Heating Institute 


It is the symbol of satisfactory 
public service in oil heating. 


Only the manufacturers who 
are members of the Oil Heat- 
ing Institute are permitted to 
use it. 


These manufacturers have 
earned their membership 
through the enthusiasm of 
thousands of home owners 
whom they have provided with 
efficient and dependable oil 
heat. 


This emblem protects you, and 
it will be protected, on your 
behalf, by the’Oil Heating In- 
stitute. 


This book is free— 


MAIL 
THE COUPON 
TODAY! 





OIL HEATING INSTITUTE 1 
| 420 MADISON AVE.,N.Y.CITY | 
| Please send me, free of charge, the 

following information on oil heating 

equipment: 


Does it Pay to Install an Oil Heater?... | 
I Are Oil Heaters Perfected?........... 
| What about the | 


| Making Better Use 
| of the Basement 


PE nstsedenbeoceesicstcscusegeecens 
AGds086. cc ccccccecccocccoccccccescoce 
| eaeedaeiieeice State......... | 
i P.S.-7 } 
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If You Were Radio Czar 


(Continued from page 64) 


would be necessary anyhow to bring order 
out of the present situation, law or no law, 

Of course, it is possible to accommodate al. 
most any number of stations on the present 
wave bands by dividing time on the air. But jt 
wouldn't pay any broadcasting station to 
maintain an expensive plant including com. 
petent announcers, musicians and so on, if 
the station were allowed to go on the air only 
a few hours a week. 

Too many stations, too few wave lengths, 
unequal distribution of stations, too much 
power in some places and not enough in others 
—these are a few of the problems demanding 
solution before radio can give the greatest 
service to the largest number of people. 

Suppose, for instance, that you were to be 
appointed the supreme authority over radio 
in the United States. What would you do? 
Which stations would you close for good? 
Which would you permit to increase power? 
How many stations would you have alto- 
gether? How would you have them divide 
time? Where should the most powerful sta- 
tions be located? 

Poputar Science Montuaty will award a 
first prize of $50, a second prize of $25, and a 
third prize of $10 for the three letters giving 
in the most concise form the best plan for the 
solution of the problems now facing radio 
broadcasting. 

Anyone may compete for these prizes. Your 
letter may be of any length, but as conciseness 
is one of the points on which the officials will 
judge the letters, you will stand a better chance 
of winning if you use as few words as possible 
in presenting your plan. There are no re- 
strictions of any kind. All letters must be re- 
ceived in the office of Popunar Sctence 
Montu ty by July 15, 1928. The judges will be 
the officials of the Popular Science Institute of 
Standards. In case of a tie the full amount of 
the prize will be paid to each of the tying 
contestants. Address your letters to: Radio 
Contest Editor, Poputar ScrencE Monraty, 
250 Fourth Avenue, New York City. 





Telling Ocean Flyers 
When to Hop 


(Continued from page 17) 


prove invariable existence of winter storms. 

**Look at this,” I would say. “And this.” 

“They do look bad,” she would admit with 
an effort at smiling. “But let’s turn over a 
page, we may find more encouraging signs.” 

But she found none. 

The season for trans-Atlantic flights by air- 
planes, at their present stage of development, 
is from May to September. The east-to-west 
flight is most hazardous because the prevailing 
winds are from west to east, and the days when 
the airman will have the wind at his back must 
be forecast with accuracy. 

For that reason codperative weather charting 
and forecasting should exist between American 
and European meteorological stations. Such a 
service would be an essential part of commercia! 
air travel. 

Meteorological stations in London, Paris, 
Germany, and Norway would collect their in- 
formation and wireless it to us twice a day. We 
would make our forecasts after combining our 
observations with theirs. 

Detailed information would be received 
twice daily from ships at sea, at Greenwich 
mean noon and Greenwich midnight. 

We would be able even to chart the upper 
air to 2,000 or 3,000 feet, with information as 
to the character and movement of clouds. 

To the flyers all glory. With airplanes con- 
stantly improving, no one can forecast what 
exploits lie before us. The weather, however, 
will always be a factor to determine between 
success and failure. 








R. R. DONNELLEY & SONS CO., CHICAGO 











uly, 195 


——__ 


ar 


order 
LW. 

ate al. 
resent 
But it 
on to 
- COm- 
on, if 
r only 


ngths, 

much 
others 
nding 
eatest 


to be 
radio 
u do? 
good? 
ower? 
alto- 
divide 
il sta- 


ard a 
and a 
giving 
or the 

radio 


Your 
seness 
Is will 
‘hance 
»ssible 
10 re- 
be re- 
IENCE 
will be 
ute of 
unt of 
tying 
Radio 
'THLY, 


-orms. 
this.” 
t with 
ver a 
ns.” 


yy air- 
ment, 
)-west 
‘ailing 
when 
- must 


arting 
erican 
such a 
ercia! 


Paris, 
pir in- 
y. We 


ig our 








ss a AAT EN NT ne 











DON'T FOOL 
YOURSELF 


Better to be safe than sorry 


when halitosis is involved. 
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Halitosis ma 


Employers prefer fastidious people 


ae halitoxics not wanted 


| gre and more, employers insist on having 
about them people who are fastidious. 
Sooner or later, those with halitosis are ‘‘let 
out.”’ 

The true reason for discharge, however, is 
usually hidden under such phrases as ‘‘Inefh- 
cient,’ ‘‘You can do better elsewhere,’’ ‘*We 
need a more experienced person,”’ etc. 

Realize these facts about halitosis. That, duc 
to modern habits, it is much more prevalent 
than is suspected. That it is a definite liability 
in friendships, affections and business. That 


themselves. 









gel 
you discharged 


and office for this purpose. 

Listerine ends halitosis instantly. Being anti- 
septic, it strikes at its commonest cause— 
fermentation in the oral cavity. Then, being a 
powerful deodorant, it destroys the odors 


If you have any doubt of Listerine’s powerful 
deodorant properties, make this test: Rub a 
slice of onion on your hand. Then apply Lis- 
terine clear. Immediately, every trace of onion 
odor is gone, 

With these facts before you, make up your 








you can have it and not know 


he one means of being sure READ THE FACTS 
Vz, had halitosis 


that you are free from it is to 
68 hairdressers state that 


rinse the mouth systematically 
with Listerine. Every morning. about every third woman, 
many of them from the 


Every night. And between 
wealthy classes, is hali- 


times when necessary, espe- 
cially before meeting others. toxic. Who should know 
ter than they? 


Keep a bottle handy in home | bet 











LISTERINE 


The safe antiseptic 


mind to keep yourself on the 
safe, polite and popular side 
by using Listerine. 

Lambert Pharmacal Company, 
St. Louis, Mo., U. S. A. 


Have you tried 





Sn = ——_—-.__—. Ps - 


FN the new Listerine 
» Far Shaving Cream? 
ae T 


Cools your skin while you shave 
and keeps it cool afterward. An 
outstanding shaving cream in 
cvery respect. 





It's the favorite. 


Wit EN smoking 1s recognized ag 
a pleasure, Camel has the call : 


| 
: 


1928, R. J. Reynolds Tobacco 
mpany, Winston-Salem, N.C, 





